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ABSTRACT 


The purpose of this dissertation is to study and 
analyze industrial linkage effects considered to be impor- 
tant for economic development. 

Canadian industries having such effects are iden- 
tified and classified on the basis of indexes that measure 
these effects. 

The panache classification is subsequently compared 
to similar classifications in other countries in order to 
observe possible similarities or differences in such linkage 
effects. 

In order to examine the constancy of linkage effects 
over a period of time an intertemporal comparison will be 
made in the case of Canada using data of two specific years. 

The study makes use of the two available Canadian 
input-output tables of the countries with which Canada is 
compared. 

The treatment of the various parts of the thesis is 
briefly outlined in the introductory chapter where the 


sequence of the chapters is also indicated. 
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CHAPTER I 
INTRODUCTION 


tt has been generally argued in recent literature 
that the introduction of certain industries in an economy 
helps to initiate the process of economic development and 
the diversification of the industrial structure in it and 
that, therefore, a substantial part of investment should be 
made in such industries. 

The main characteristic of these industries is the 
possession of strong "linkage effects," where the term means 
that these industries are important sellers to or buyers 
from the rest of the industrial system. In both cases such 
industries are expected to increase economic activity in 
their area by virtue of the external economies they provide. 

If, for example, a strongly linked industry is a 
buyer of inputs, it increases the demand for the type of 
inputs it uses and thus makes it attractive for a producer 
of such inputs to establish himself near the newly created 
market. In this case the buyer industry is considered to 

possess "backward" linkage effects. 


li, O. Hirshman, The Strategy of Economic Development 


(New Haven and London: Yale University Press. Fourth print- 
ing, July 1963). See also, P. N. Rasmussen, Studies in Inter- 
‘Sectoral Relations (Amsterdam: North Holland Publishing 
Company, 1957). 
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If a strongly linked industry is a seller of inputs 
to other industries, it is expected to invite user industries 
in the area. The assumption is that such user industries 
would be interested in reducing transportation costs for 
their inputs or avoiding price fluctuations and import 
restrictions in cases where these inputs are produced abroad. 

In such a case the seller industry is expected to 
exert "forward" linkage effects on customer industries. 

Expectations such as these have been justified, at 
least in some cases, by empirical work. Thus Charles E. 
Richter in his study of "The Impact of Industrial Linkages 
on Geographic Association" has found that there is a strong 
correlation between the strength of linkage effect and 
regional clustering of industries.1 

Such a pulling effect of strongly linked industries 
makes them important agents for initiating and augmenting the 
industrial network in their area. 

This study is an attempt to identify empirically the 
strongly linked industries of the Canadian economy. The 
results of this investigation will be compared firstly with 
available data from other countries and secondly with Canadian 
data obtained in a different time period. 


Hl 
Charles E. Richter, "The Impact of Industrial 


linkages on Geographic Association," Ph. D. dissertation, 
University of Illinois 1968, pp. 33-70. 
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The first comparison will show the extent to which 
linkage effects of Canadian industries are similar to those 
of corresponding industries in other countries. The second 
will reveal the constancy, or lack of it, of such effects in 
Canada over a certain period of time. 

On a priori basis linkage effects are not in general 
expected to be the same in different countries nor even stay 
the same within the same country. 

Variations in factor endowments, differences in the 
composition of final demand and levels of income, variations 
in the scale of production among countries, all contribute 
to make for a change in the structure of production and hence 
in the linkage effects found in these countries. 

On the other hand, similarities in such variables 
could produce fairly similar linkage effects among countries. 

To the extent that Canada's technology is expected 
to be strongly influenced by that of the United States' and 
to the extent that factor endowments, levels of income, and 
consumers' tastes are not likely to be much different than 
those south of the border, the structure of production in 
general and the linkage effects in particular are expected 
to have a high correlation to those of the United States. 

To the extent, however, that Canada's export sector 
constitutes a greater proportion of its national output 
than is the case in the United States, Canada's structure 


of production is expected to present certain similarities 
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4 
with that of countries that depend relatively more on foreign 
markets than does the United States. If for example, a certain 
product of a primary or intermediate state of processing is 
exported instead of being further processed by one or more 
other industries in the country, the industry producing it 
will appear to have (due to the way this effect is measured) 
a weaker forward linkage effect than would have been the 
case had this product been processed locally. To this extent 
therefore Canada is expected to show different linkage effects 
in certain of its industries than those of similar industries 
in the U.S. On the other hand it is expected for similar 
reasons to show linkage effects that are comparable to 
countries that depend on foreign markets as much as Canada 
does. 

In order to identify the strongly linked industries 
of the Canadian economy, this study will make use of methods 
based on Leontief's open input-output model. Specifically 
the study will follow methods proposed by Chenery and 
Watanabe! on the one hand, and by Rasmussen on the other. 

1H.B. Chenery, and T. Watanabe, "International 
Comparisons of Structure of Production," Econometrica XXVI 
(October,, 1953), pp... 487-521... 


2D LN. Rasmussen, op. cit. 
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The Chenery Watanabe method consists of measuring the 
degree of interdependence of various industries by computing 
(a) the proportion of their total output that does not go to 
final demand, including export demand, but to other industries, 
and (b) the proportion of their inputs that represents 
purchases from other industries in the national system and 
from imports.1 

The first of these two measures can be taken to 
represent the forward linkage effect, while the second can be 
considered a measure of the backward linkage effect. 

These measures however, do not give a complete picture 
of the linkage effects possessed by an industry. ‘They only 
show the direct effects of an increase in the activity of an 
industry on the supplying and buying industries. They do not 
show the impact on the whole economy which results from the 
now increased demand for inputs of the industries supplying 
the sector in question or the impact that results from 
increased supply of inputs from industries buying from that 


sector. 


lthe statement concerning imports is valid since we 
are interested to find the type of industry that by virtue 
of its strong backward linkage will increase demand for its 
inputs sufficiently so that import substituting industries 
will find it profitable to produce the inputs that were 
previously imported by the buying industry. This statement, 
however, is qualified in subsequent chapters where for the 
sake of comparison of the linkage effects handling of imports 
must be treated in a uniform fashion between countries and 


between time periods. 


a 


e > ee 


® 


step do'awcm 200s 4ugaue Tato) ated 20 corszodond 649 (st 


setusevbnl 2odto oF ted .brismab Jt0gxe pribulval .Baemeb tents 


stosesrqex teay esuqnt atieds to, flotsx0qozg ets (d)} Bris 
Sub madeye Lenotien oft nt soixteubat xerizo mozt eovsnowg 
£ egatogmt mox% 

od dees od nso aeivesem ows sees to sexi2 ofr = 
sa day Baooss ody elidw ,30ette opsxnil exewrot eft Jngestqet 
_sgedte susdnil buswioad eft to emassa s beteblenos 

sxutsiq stelqmics s asvip ton of ,revawond sexu BBSAt 58st 

yino yet -yavevbat os yd boecsseog etostze spsdatl sits to 
as 20 Yivitos sdt ni sesetoat us to agpstie tootth edt worls 
gon ob yedT -asixseubal eatyud bos priyiqaus ed¢ mo yrtsubat 
edd mott etitiess doidw ysonove olor ait ao tosgqmi eft wode 
paiyieqve aelxtevbai oft to estan x02 basmeb beasaxont wort 
moxt etinest $6dt speqmi ody 10 noiteesp at xojze8 efd 

seat mort patyed soixtavbali moxt ettrani to yiaque Seesezont 


ow on go wi adiogmi enna sugmeisse eae 
eudziv yd sede yajerbal to eqys afd Sart oF 3 bstaevetnt sis 
esi to% basmeb sssetont Lliw ops7n! Erawitosd ponte att to 
esixsevdni pnitugicadve stoqm! aiid oa yt oitige vite 
; gt Ont? Ifiw 


oxew ie sivant eft saukoxg ot eldatiic 
eckoe Piao PALS ef at. | ty ogmt 
gtelw ater: raupe is 
caut 20 patibasd esoeite pon a C atapts, fe e 


Tot 
eaitlaahil nsewsed doitdest mo} nu e a 3 


sts jbushnstt were” Renn ‘saan init GHA me 
paideqmos yd esizdeubnt euolszev 30 sonsbasqebxadad Yo eengeb— 


- 


6 

In order to take this impact into consideration the 
Rasmussen method will be used. The method uses linkage 
measuring indexes that are based on the inverse of an input- 
output matrix and which therefore makes it possible to 
measure both the direct and the indirect effects of an 
increase in the activity of any one industry on the whole 
economy. Such indexes are, therefore, more comprehensive 
than the first variety. 

A classification of industries based on the magni- 
tude of their "backward" and "forward" linkages would produce 
a list of industries that have the strongest effects on others. 
Such a classification however, does not, as it will be seen, 
show patterns of interdependence. That is it does not show 
whether a sector buys from one, a few or most other sectors. 

Finding such a pattern could help us construct an 
hierarchy of industries starting from those whose output 
goes entirely to final demand and whose inputs come from 
other industries, and ending in industries that buy very 
few inputs from others but sell their outputs to other 
industries and to final demand. Industries located between 
these two extremes will be buying their inputs from those 
located below them in this hierarchy and will be selling 


their outputs to industries located above them. The 


8 
od goissxebienon o2at dosamk aids oiled of aebxo aT 
spadail seau hoitem efi? .beax od tiiw Rersem aesenmest : 
“=dugnh ae 20 setevat edt no beend ote Jedd sexsbtl parbawesem ; 
ot eldiveog +i eeAsm oxOIstedt dotdw bas xiatem Sugsu0 
ns to etoetie yoerhint eid bus tostkb edd God oxvesem 
elodw edt mo yxteubal eno yas to sii Mons sat ni esaeuoat 
evianedexgmoo etom ,sxotered? .sus soxebmt dove .ymmooe = 
. .Yialzev sepkt edd neds 
-inpsm end oo beesd esitsevbni 20 noidsothinesfs A 7 
souboug blyow sepsdnil "“btawrot" 5ns “buewlosd” sikede to: ehaes 4% 
s8xzenso ao atostie gesprorte efx eved tedd settsedbak Yo sell 2 ; 
.eee ed [iby ti as \con e905 ,1SVewor noldenthtarefo s dove 
wode ton aeob ti ai taT .oonsbnogebreint fo antetssq wode ~ 


-@zoso9@ taiito teom uo wet & ,Sno- mort ayod totose s tedzedw | 

as douusege> an gle bluos nisttsq s dove pRebaly 
dugiue seodw seond mort pnisiste selisesbat to yddwsgetd 

moxt smoo ejugni saodw Sus basmeb tant? oF yleubhyne esop ~ 
yrev yud ved a2eluszeghnt al patties bas ,aefuieubat sedzo 
zernto oF eduqtuc ated Llse sud atedto moxt asugai wat 
asewied’ bejsool asitsteubal .basmeb {enit o¢ Bas esktsagbat 
geods most etuqni xient pabyud od Iftw S9MSertxs Ow? saat 
piiiies ed [iiw bus yioisreld aids mt meds woled Bedadol 
sat .mert evods betscol teixzevbgt of etugtis shadt 


industries selling only to final demand could be considered 
as "last" industries, while those that buy nothing or very 
little from others could be called "first" industries. 

This hierarchy is in effect a cataloguing of indus- 
tries with those showing strong "backward" but weak "forward" 
linkage effects located at, or close to, the top of the 
hierarchical pyramid while those having weak "backward" but 
strong "forward" effects located close to its base. In 
contrast to other classifications, such cataloguing of indus- 
tries shows which industries buy from which and which sell 
to which. In other words, patterns or directions of flows 
could be easily detected with the help of such a classifica- 
tion of industries. 

These patterns are basically a reflection of the 
linkage effects of industries and therefore a reflection of 
the production structure of the economy. 

If production structures are different among countries, 
these patterns could also be expected to be different and vice- 
versa. 

This study will attempt to find the kind of patterns 
that exist in the Canadian economy. Specifically the study 
will attempt to find whether the Canadian interindustry 


flows fit into a one-way sequence such as, for example, the 
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8 
sequence of raw cotton, textiles, clothing, or whether they 
are mainly of the circular type like coal, steel, mining 
equipment | coal, 

The results will then be compared with those found 
in other countries to see whether technological or other 
variables cause similarities in such patterns. 

A comparison will also be made of Canadian flow 
patterns for two different periods of time in order to 
observe the stability of such patterns. 

The international comparison will make use of data 
available from the Chenery Watanabe study and will include 
Canada on the one hand and the four countries studied by the 
two authors.? 

For the intertemporal comparison use will be made of 
the two available Canadian input-output tables,namely those 
of 1949 and 1961. 

The methods by which linkage effects and flow patterns 
will be examined are described in Chapter II. Chapter III 
contains and analyzes the empirical findings of the inter- 
national comparison. The methodological and statistical 
problems involved in intertemporal comparisons are discussed 


lohe four countries are Italy, Japan, the U.S. and 
Norway. See H.B. Chenery and T. Watanabe, op. cit. 
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in Chapter IV. Chapter V contains and analyzes the empi- 
- vical finds of the intertemporal comparison while the 
concluding Chapter VI summarizes and comments upon the 
various conclusions drawn from this study. 

Appendix A describes the aggregation of sectors 
necessary in order to make the input-output tables more 
comparable. Various definitions such as "industry," "estab- 
lishment," etc. are also given in the appendix. Appendix 
B is a compilation of tables containing basic data for the 


study. 
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CHAPTER II 
FRAMEWORK FOR THE COMPARISONS 


Before proceeding with the comparisons of production 
structure mentioned in Chapter I, it is instructive to look 
first at the conceptual framework on which comparisons could 
be based. This chapter discusses such a framework. It 
begins by reviewing the basic input-output theory and proceeds 
to discuss indexes that may be suitable for the measurements 


of structural differences. 


1. Input-Output Models 


In the real world a one-way sequence such as cotton- 
textile-clothing, is a rare phenomenon. The rule is rather 
ene or circular relations such as coal-steel-mining equipment- 
coal. The rule, in other words, is one of industrial inter- 
relationships or interdependendences. For the production of 
coal, iron is needed, for the production of iron, coal is 
required. In general, goods such as iron, coal or chemicals 
e.g. are produced by means of : primary factor such as labor 
or capital and by means of other inputs such as coal, iron, 
etc. 

To take account of such interdependences, input- 
output models have been developed that permit the tracing 
and measurement of the flows of inputs and outputs between 


the various sectors of the economy. Most such models are 
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1d 
based on W.W. Leontief's original work and all depend on the 
technological inter-relationships of the productive sectors 
of an economy.1 

An input-output model divides the economy into a 

number of sectors or industries. Each sector, in addition 
to primary factor requirements such as labor, is considered 
to buy inputs from other sectors and to sell its output to 
other sectors and, in the case of an "open" model, to 
autonomous sectors which have no output. Such autonomous 
sectors represent "final demand" and are not explained by the 
model. Where the model is of the "closed" type, no autonomous 
sectors exist. In such (closed) models consumers, government, 
foreign trade and other components of final demand are treated 
as sectors that consume the outputs of other industries in 
order to produce their own outputs consisting mainly of labor, 
government, and other services. All such consumptions are, 
in this case, explained within the model in the course of 
determining the output levels of these industries. By way 
of an example of an open model, which is the model used 
throughout this study, one can imagine an oversimplified 
economy where there are only three industries; agriculture, 


manufacturing and services. Each requires a primary factor, 


e.g.,. labor, in its productive process and each buys inputs 


from the other two industries. 


ut 
Wassily W. Leontief, The Structure of Americans 


Economy 1919-1929, first edition (Cambridge, Mass., 1941). 
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Table 2.1 is a picture of this simplified economy. 
The elements in each row of the table show what happens to 
the output of the sector that appears on the left-hand side 
of the table. The fifth row shows how the primary input is 
distributed among the three industries. 

The first row total shows that the service output 
totals 175 units per year. Of this total 10 units are 
absorbed by the sector itself, 15 units are required as 
inputs by the agricultural sector, while 80 units go to the 
manufacturing sector. The total destined for further 
processing totals 105 units. The remaining units are absorbed 
by the autonomous sectors of "final demand." 

The role of a sector as a user of inputs is shown 
by the column in the table. Thus column A shows the 
agricultural sector as a purchaser of inputs. The total 
purchased from all industries is 50. The remainder of 160 
units consists of primary inputs. These primary inputs 
represent the value added in this sector and consist of 
direct payments to primary factors (labor, land or capital). 

In this example the total value of output of each 
good or service is equal to its total demand or total use. 
Such would not have been the case had imports been included 
in the model. Total use may thus exceed total output of 
that good or service by the amount of it that is imported. 

An input-output model can in general be expressed 


by two systems of equations. One concerns the rows of the 
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14 
table and states that for each commodity total supply is 
equal to total demand, which consists of intermediate demand 
plus final demand. 

Using the symbols in Table 2.1 such an equation can 
be written as 


2, = M, +X, = ae: + Y= Wo +¥, (isl,2, . . -n) (2.1) 


where the new symbol M; represents imports of commodity. i.1 
The second equation concerns the columns in Table 
2.1 and expresses the fact that total production in each 
sector is equal to the value of intermediate inputs (inputs 
purchased from other sectors) Us, plus the value of primary 


inputs, or value added V5. 


x, = 1X3 3 PALS ee ee a) ate 27) ee eed) (20.2) 


Under Leontief's assumption that each input Xi is required 


in fixed proportion to output X4 one can write 


Sete (2:52) 


where ais represents the non-negative technological coef- 


ficient showing the requirements of the i-th input needed to 


lpguations 2.1 to 2.7 are in the form used by H.B. 
Chenery and P.G. Clark. H.B. Chenery and P.G. Clark, Inter- 
industry Economics. (New York: John Wiley & Sons, Inc., 1967), 
Ponty7s25.: 
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LS 
produce a single unit of ouput of industry j. 
Substituting (2.3) into equation (2.1) and re- 


arranging terms we get a balance equation for each commodity 


sr 2a eX ye aaa Mia le 25 ee) (2.4) 


It is not unusual in such a system of equations to 
consider imports as dependent variables. It could, for example, 
be assumed that the level of imports My is a function of the 
total supply of a commodity and hence a function of the level 
of domestic production of that commodity X;. This assumption 
is made in construction the 1961 Canadian input-output mode1.1 

If we also make the assumption that this function is 


linear we can write 


Nw oe e bie (2.5) 


where M; represents autonomous imports and m; can be con- 
sidered as an import coefficient. 


Combining (2.5) and (2.4) we get 


(OCH) eek Lai, x. = Y, aM st ide lay 2 yp ee. Tae 


where ey = Y. - M; = total autonomous demand. 


lpominion Bureau of Statistics, The Input-Output 
Structure of the Canadian Economy 1961, (Ottawa: The Queen's 


Printer, 1969), pp. 141-144. 
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16 
This total autonomous demand equals the final demand Yi 
whenever autonomous imports are zero. 

A usual problem to which the input-output systems 

(2.6) can be applied is one in which the M7 oS are speci. i.ed 
and the X;'s are to be determined. This involves solving a 
system of n simultaneous equations in n unknowns. The 
solution can then be written in the form 


Xp = Tyy Yy sabe are Y5 thighly fipkecy. GPS ee, ANG je) (227) 


where Tis is a new set of constants derived from the original 
parameters ais and m;. If for example, the original set of 
equations (2.6) was to be written in matrix form such as 

(I +M- A) X = Y then the rj4j's are elements of the inverse 
of this matrix, i.e. they are elements of matrix X = (I -M - 
A)~ly. 

This inverse form of the matrix, or its equivalent 
form (2.7), is known as the "general solution." The coef- 
ficient riy indicates the amount of commodity i that must be 
produced to satisfy a final demand of 1 in sector }j. 

The input-output model described so far was followed 
closely in the construction of the 1949 input-output table 
for Canada.+ This was not the case however with the 1961 


lpominion Bureau of Statistics, The Interindustry 
Flow of Goods and Services, Canada 1949, (Ottawa: The 


Queen's Printer, 1956). 
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Canadian model which differs in many respects from the above 


description. The 1961 model will be discussed in Chapter IV. 


2. Indexes for the Measurements of Industrial Linkages 


Based on the above input-output framework a number 
of indexes may be constructed that could be used for the 
comparisons suggested in Chapter I. 

The problem at hand is (a) to ener ecce such indexes 
that would identify the highly linked industries and (b) to 
use these indexes in order to examine whether or not the 
linkage effects of Canadian industries are similar to those 
of the countries with which Canada is compared and whether or 
not such effects as have been found for one period are similar 
to those in another. 

A number of indexes based on the input-output model 
exist in the literature today. Most of these indexes however 
have been constructed mainly to study the structural change 
in an economy over a period of time or to make comparisons 
of the structure of one economy with that of another. These 
however are much too general comparisons for our purpose. 
What is of interest here is the examination of structural 
differences, if any, that may exist among the highly linked 
industries. This being the case, it is necessary to look 
for indexes that could be subjected to a meaningful inter- 
pretation with regards to development problems. Such indexes 


will now be discussed. 


Looking at the three sectors of Table 2.1 we can see 
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18 
that each sector plays a double role, that of a purchaser of 
inputs from the other two sectors and from the primary input 
sector, and that of a seller of inputs to the other two 
sectors. 

The extent to which each sector depends on the other 
two for its intermediate (as opposed to primary) inputs can 
be measured by the ratio of its purchased intermediate inputs 
Us, to the value of its total production X4- Similarly the 
ratio of demand from the other two sectors for inputs pro- 
duced by sector i,e.g., to the total demand by the economy 
for the products of that sector (sector i), measures the 
extent to which the product of sector i is used as an inter- 
mediate input by the other two sectors. 

The first ratio can be considered as a measure of 
the "backward" linkage of an industry, say industry j, and 
measures the economic effects that this industry exerts on 
the sectors that are its suppliers. This ratio shall be 
indicated by the small letter uj, so that us = = : 

Similarly the second ratio can be considered as a 
measure of the "forward" linkage of, say, industry i and 
measures the importance of industry i with regard to the 
sectors that buy their inputs from it. This pir shall be 

an 


indicated by the small letter w;, so that w; = i 
Ae 


lthe indexes u., w. used here as measures of link- 
ages have been first considered by H.B. Chenery and T. 
Watanabe who used them as measures of the degree of inter- 
dependence of a sector. H.B. Chenery and T. Watanabe op. 
CLivy Demag. . 
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The higher the value of these indexes are, for an 
industry compared to other industries, the more important is 
that first industry supposed to be in the role of attracting 
other industries. The more an industry depends on other 
alates for its inputs, for example, the bigger the market 
it provides for the products of these industries and the 
stronger is expected to be the incentive for their establish- 
ment in the area. It is assumed here that the buying indus- 
try's size is large enough so that the market it provides 
is considered profitable by a potential supplier. 

These two indexes of interdependence however, useful 
as they are, measure only the direct links between an indus- 
try and "those that’ supply and buy from it. They do not 
measure the indirect effects that an increase in production 
of industry j has on those industries that supply the indus- 
tries that supply j with inputs, or those industries that buy 
from the industries that buy their inputs from industry i. 
One must look therefore for some indexes in addition to those 
suggested by Chenery. 

A more comprehensive measure of a “background" 
linkage can be obtained by considering the inverse of an 
input-output matrix. Since by inverting a matrix it is 


possible to measure the direct and indirect repercussions 
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20 
of an increase in the output of any one industry on the 
other industries of the economy, indexes derived from the 
inverse matrix are more inclusive. Such indexes have been 
thought of and used by the Danish economist P.N. Rasmussen. + 
The following is a description of those indexes that are 
useful in the present study. 

Let Zi be the elements of matrix Z which in turn is 
the short hand expression of the inverse matrix [I-A]7~+ 


Element ae ane Matrix 4 represents the increase in output in 


i 
industry i per unit increase in final demand for the products 
of industry j. The sum of the column elements 24 5 = 5 
represents therefore, the total increase in Bere from the 
whole system of industries needed to satisfy an increase in 
the final demand for the product j by one unit. Similarly 


n 


the sum of the raw elements Y 2345 = Z. represents the increase 


i 
in output in industry i which is necessary to satisfy a unit 
increase in the final demand for the product of each industry. 
If we now take the average of the elements in column 
Jer mE (j=1, 2,3. % .n), we have a measure of the 
direct see indirect increase in output that must be supplied 
on the average by any one industry if final demand for the 
product of industry j increases by one unit. Similarly the 


lL . 
average = 27 (i=1,2,. . .n) can be thought of as a measure 


of the increase in output of industry i needed to satisfy a 


lpn. Rasmussen, op. c1i1t., pp. 133-140. 
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24. 
unit increase in final demand for the product of any one 
industry in the system. 

In order now to derive the indexes that will be 
useful for interindustry comparisons, the above averages 
should be normalized. That is they should be expressed as 
aerraccion Or a common Cotaly in Oraer for them: to be com- 


parable. This is done by relating them to the overall 


nn n 
average —, ) }2,, which can be simplified to “y i oxe@Ne 
Tie ela AG ae 
n 
i af 
aha gee 
Tega 
The needed indexes are then 
ly 
ea (et al? ee aT) (268 
J 2 
“x 12, 
n J 
and iL 
onsaZ¢ 
See aanaS (2.9) 
Z 
PD, ) i 
se 
1 . e 
Since )Z,, = 2. by definition and )z,. = %, also by 
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definition, it follows that the denominator of aR) ev arel 
(2.9) end up to be the same scalar. 
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When D5 is greater than one (D, 


any one industry of the system, chosen completely at random, 


o Ly @Lt means that 


will need a comparatively large production increase to 
satisfy a unit increase in the final demand for the product 
of industry... In other words a D5 > 1 indicates that 
industry j draws heavily on the system of industries. The 
opposite is the case if Dy * 1. This index describes the 
extent to which an increase in final demand for industry j's 
product is dispersed throughout the system of industries. 
Thus it can be considered an index of the "power of dispersion" 
for industry j. In the same way when index S, is greater 
than one (S; > 1, it means that industry i will have to 
increase its output more than other industries for a given 
increase in demand for the products of an industry chosen 
at random and vice-yersa for S; < 1. “This index therefore 
indicates the extent to which industry i is sensitive to 
an expansion in the rest of the industrial system. [In this 
sense it can be considered an index of the "Sensitivity of 
dispersion" for that industry. 

The Dj, S; indexes, though more inclusive than the 
simple Uj, w3 indexes, still do not tell the whole story. 
A certain industry may for example, have a high "dispersion 
power" meaning that it draws heavily from other industries, 
but it may be that it draws very heavily from some industries 
but rather lightly or not,at all from others. The industry 


in other words, does not draw evenly from the rest of the 


industries but it specializes on the output of some 
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industries only. Similarly a certain industry may show high 
"sensitivity of dispersion" and yet not all other industries 
in the system draw from it. In other words the high value 
of the S; index may be caused by a heavy drawing from indus- 
try i but this drawing comes from only one or a few other 
industries and not from all industries. 

To take such cases into consideration supplementary 
indexes are needed. What is needed here is some measure of 
variability such as the variance or standard deviation of 
a distribution. Since we are concerned with the distribution 
of 254 we would use the standard deviation of that distri- 


bution as the needed measure. Hence 


i ee dhs 2 
Team le ne areCE 
i a (JOLT PC2AneS, fon) 


7 2 
= ) Tie | 
Saget (2510) 


This standard deviation can be taken as an index 
showing the extent to which industry j draws evenly on the 
system of industries. The smaller the value of this index is, 
the more evenly industry j draws from the system. A large V3 
means that industry j draws more heavily on some industries 
Only. 

Similarly assuming that the j elements of a raw i are 
normally distributed around their mean a Zia, we have the 


needed measure of variability of the elements of that raw 
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~ (iedpnery tel fm)! (2211) 


This index shows to what extent the system of 
industries draws evenly on industry i. The lower the value 
of this index the more evenly the system of industries draws 
On industry i. 

Another measure that is used in the present study is 
that referred to by H.B. Chenery and T. Watanabe, ~ as the 

"absolute column measure." With the help of this index we 
can examine whether similarities are greater in some types 
of production than in others. In order to examine struc- 
tural similarities in production in the same industry between 
two countries, we can compare input coefficients industry by 
industry. This is done by summing the absolute differences 
in all the coefficients in each column and by taking a ratio 
of this total to the average total interindustry purchases 
of that industry. The more similar the structure of produc- 
tion in the countries compared, the smaller will the ratios 
obtained be. This ratio is expressed algebraically as 

ap =) ag. - aba 


jokat £ Wiest 13 1) 
a B 
t/2 elke + aya) 
H.B. Chenery and T. Watanabe, op. cit., pp- 504-505. 
A similar measure is used by Leontief, for single coefficients, 
in W.W. Leontief, and others, Studies in the Structure of the 


American Economy, (New York: oxford University Press, O53) 5 0 
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where v5 is the "absolute column measure" 
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os is the input coefficient in country 86 


For these column comparisons it is more appropriate 
to disregard the aon of the difference in coefficients 
Since each coefficients refers to a different commodity and 
errors are not compensating. If the inputs are completely 
uncorrelated, between the two countries, the index will have 
a value of 2.0. If on the other hand the correlation is 
perfect the value of the index is zero. This can be seen 
by considering any one of the two extreme cases. In case 


of complete lack of correlations of inputs as for example, 


where ) aie = 0 and } ue = 1 (or vice-versa), the absolute 
i ih 
difference ) | ad a ale | = 1 and so will be the sum 
eee eg ne om) ae = 1. But then the ratio 2)| a.. - a’. | 
et) eet) : an 1 
ab a: a) 
) (aon an) 
at a) 1) 


In the case of perfect correlation the absolute 


difference ) | asa = ate 
7 i 


ij | will equal zero thus making 


Y5 = 0. Formally then, one can say that the range of 
variations of Y; is the closed interval |0-2]|. 

In the case of intertemporal comparisons, this index 
could be used to examine whether structural changes in some 
indystries are larger or smaller than changes in other 
industries. In this case, ai; could be regarded as the 


B 
input coefficient in a certain period while oS as the 


7 ; . 7 - : 
_ - 

a ymin! sositna sg rs S 
. 2 yIsMMOsS Ns jriatstiieds suqeai edd et “e 
eisixqexggé ocom 6] 5: BnGeizSqmos. nmifoD SEers 404 

etHeisizv?sos at esmers?2ib ott to neta Say braperelb Gd ~ 
bas ytibommos tnaitstitb & oF eistes aineiortieoo d>a9 ponte 
yleseiqnmos sxe atuqn! edt I Diritssneqnds Jon ots 20x18 


sved {liw xéhni oft ,asiatagos owt ont neewted ,bejsistzoeoay e 
| 7 
Si AOtselSxi00 att bred xef¥o suit ao BI 1.0.8 To sulev 6 
nies oi meo ert? ows al zebai ody to suisv ead so8tteq “Ss 
SSD Al 129885 Shs Ow) Silt Yo Sno yas paivebienss yd a 
,#iqmexo 107 88 efuqni to anoltsioxz0> Zo Asal stealgmoes to 
e3uloeds sid ,{saxsv-Spiv to) f = iYe K bas 0 = ei® { oxetiw 
~~ f 5 
mye sit sd Ditw oe bas Ll = ) Aa = s | ee : 
rs re® 
| ber . is Otse> ots neds tua .i = tk - <a . 
-S _ ry a] —- | - 
a a i - 


ssuficeds sit doidsalesz3z0>: tostiwsq 2o s255 sda al 


2 
er | { sonsaeSii6 7 


Ro spas ond Yarns yee AS2 oo (neds Yilemeot .0 = ey 7 


ptidtsam ecny. ores fsups {itw | Le “ 


.|S-0| tevrotat byzofs ada at ev to enoisstisy : 


| ah nl y 
» >, 


xebni etd ated amieneaiee to seno ort +d ! 


ety ent sopra! ous — 


Shed 4 ge vseto a an 


m_’ ss go oi ola uns wu suing 
a 
— 2. <a - | - : a 
P Cr 14.0 2a 


26 


input coefficient of the base period. If the inputs have a 
high correlation indicating very little change over the 
period examined, the index will have a value close to zero. 


If on the other hand the change in coefficients is high the 


value will be closer to 2. 
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CHAPTER III 
INTERNATIONAL COMPARISONS OF INDUSTRIAL LINKAGES 


This chapter will firstly examine the strength of 
the linkage effects of Canadian industries and secondly will 
compare these effects with these of corresponding industries 
in the other countries chosen in this study.? 

The purpose of the comparison is to show the extent 
to which linkage effects of Canadian industries differ from or 
are similar to those of the other countries. 

Where such effects differ, the reasons for the 
differences will be examined. 

To the extent that Canada is close to the American 
market and Canadian technology is influenced by American 
know how, one would expect a similarity in the production 
structure of the two countries and therefore a similarity 
in linkage effects of corresponding industries. To the 
extent that Canada has a large export sector relative to its 
national product and to the extent that this sector influ- 
ences production structure and linkages, Canada's structure 
is expected to show strong similarities to the production 
structure of countries that likewise have relatively large 
export sectors. 


las was indicated in Chapter I, these countries 
are Japan, Italy, United States and Norway. 
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The comparisons in this chapter will attempt to show 
whether or not such expectations materialize. These compari- 
sons are basically comparisons of the input-output tables of 
the countries involved and refer to value rather than physical 


terms. This is largely due to the lack of data that are nec- 
essary to express the input figures in constant prices. Using 
the "value" approach, of course, weakens the comparability of 
input coefficients. If for example, a comparison is to be 
made of the labor input coefficient, one would like to know 
the number of man hours that went into the production of one 
unit (expressed in tons or some other physical quantity) of 


output of the industry that is to be compared. 


If such data are not available, they can be construc- 


ted from data giving labor cost (man hour x $ Wages) ana 


_ man hour 
value per unit of output (e.g. tons x ghee ) and data on 
on 


labor wages and per unit prices of the commodity produced. 
Since wages and prices are not likely to be the 
same in different countries a price and wage index is 
needed to make the input coefficients, whether expressed 
in physical quantities or in value, comparable. Failure to 
allow for wage and price differences will result in record- 
ing a different coefficient when actually the ratio of 
physical input to physical output is the same. In the 
present study, however, the comparisons are not between 
individual coefficients but between indexes which consider 


a number of coefficients simultaneously. The linkage effect, 
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for example, is measured by considering the sum of all 
inputs purchased by sector j as a fraction of the total 
value of its production and not a fraction of only one 
input per unit of output (whether in physical or value 
terms). 

This being the case, it is hoped that not all 
differences in the prices of inputs in different countries 
will move in the same direction, so that when the values 
of all inputs to our industry are summed the upward 
differences will approximately balance the downward ones 
and so the linkage effect will not be distorted too much. 
Furthermore this value approach in the comparisons made here 
could very well prove to be the lesser of the two evils, the 
other evil being the construction of very questionable price 


indexes. 


1. Consolidation of Interindustry Data 


Before any comparisons of linkages among 
corresponding industries are made it is essential that 
industries must be defined (or specified) in a consistent 
way. That is, if any industry is defined in a certain way 
in a particular country or period, it must have a similar 
definition in another country or period if the two industries 
are to be eligible for comparison. 

Such uniform definitions are seldom the case however. 
Industries that bear the same nomenclature, and are therefore 


considered the same, are often differently defined in 
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30 
different countries. 

Even within the same country the definition of an 
industry changes from time to time in deadn to allow for 
technological changes, for example, or for simpler or more 
efficient accounting methods, or sometimes for the sake of 
improving uniformity with definitions in other countries. 

Comparisons under such conditions could be meaning- 
less unless some way is found to make the definitions of 
industries as uniform as possible. In many cases this can 
be done by a careful regrouping of the components of an 
industry. In general, our industry is a collection of 
individual basic producing units which are grouped together 
on the basis of some common characteristics. The defini- 
tions of such basic units could be the same in different 
countries or different periods but the definitions of 
corresponding industries may involve different combinations 
of such units. In this case, regrouping of basic units 
although cumbersome is not difficult. 

There are cases, however, where basic units are 
not the same in different countries, but could be more 
elemental in one country and more inclusive in another. 

In Japan, for example, the basic na G is measured at the 


"activity" level while in most other countries the basic 
; wis 
unit is the "establishment. 


Definitions of terms such as establishment, activity, 
industry etc. were given in Appendix A of this study. 
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In such cases aggregation of the smaller units into 
a bigger one comparable to that in other countries, does 
not always solve the problem. The reason is that if intra- 
sector transactions are recorded between activities, then 
when activities are grouped to form our establishment and 
establishments are aggregated to form a sector, this sector 
will be showing a higher consumption of its own products than 
a sector formed from establishments where there are no 
records of transactions among their activities. In other 
words, in the former case there are records of transactions 
not only between the establishments in our industry but also 
between the activities in our establishment while in the 
latter case there is a record of transactions between 
establishments only. The result of this difference is the 
appearance of a higher diagonal input coefficient (a;;) in 
the interindustry matrix of the country using the activity 
as its basic accounting unit. 

In spite of this and some other sources of discrepancy 
that will be pointed out in the course of the analysis, and 
because of a lack of a better method, aggregation of smaller 
into bigger productive units, for purposes of comparability, 
is the method followed in the present study. 

On the basis of this method five aggregated input- 


output tables were constructed from the published original 


interindustry tables of the five countries compared .+ 


oe? 


See Appendix B, Tables B-l to B-5. 
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Four were constructed by Chenery while the fifth, which is 
the aggregated Canadian table, was constructed as part of 
this study's work. 

The original tables are the following: Japan (1951, 
size 182 x 182); Italy (1950, size*200 x 56); Norway (1950, 
size 117 x 117); The United States (1947, size 200 x 200) 
and Canada (1949, size 42 x Ligh The 1949 Canadian table 
was chosen for this comparison because of the proximity of 
its date to the dates of the other tables. Choice of the 
1961 Canadian table would weaken the comparison because of 
possible technological changes that might have occurred 
during the ten years by which this Canadian table differs. 
The aggregated table 3.1 serves as a basis for the com- 
parison. 

Table 3.1 is based on table X of Chenery & Watanabe 
but ib datters .fromneit,in two respects. First it has added 
to 1it.(i.e. to Table, X) the, standard industrial, classifica- 
tions of the Canadian industries corresponding to those of 
the other four countries and secondly it shows an additional 
aggregation of the industries originally included in Chenery's 
table X. This latter change was necessary in order to form 
industries that would correspond to their Canadian counter- 
parts, sThus the “shipbualding™ industry (No. 2 in table xX) 
Bas Cheesy SIT 


H.B. Chenery & Watanabe, op cit., Oe a50. 
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International 
Standard 
Industrial 
Classification 


Canadian 
Standard 
Industrial 
Classification 
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Apparel 
Leather & Products 
Processed Food 


Fishing 

Grain Mill Products 
Transportation & Trade 
Industrt n,e,c, 


Transportation Equipment 


Rubber Products 
Textiles 
Machinery 


Iron & Steel 
Non-Metallic Mineral 
Products 

Lumber & Wood Products 


Chemicals 
Printing & Publishing 
Agriculture & Forestry 


Non-Metallic Minerals 
Petroleum & Coal 
Products 

Non-Ferrous Metals 


Metal Mining 

Paper & Product 
Services 

Coal Mining, Petroleum 
& Natural Gas 
Construction 


2328243 
291,292, 
201-204, 
214), 220 
04 

205 
71-73, 611, 612 
391-396 , 399 
381-383, 385, 
300 
22823 3p 
360,370 


241, 242 


206~209) 1201= 


386, 389 


239, 244 


341,350 
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250,260, 02 (except 
forestry) 
SL ster 
28 

Ol, O02 (except 
logging) 

14, 19 


B19 


2081; 
342 


329 mS i2 


122 
22 
513, 


2a, 
271, 
SL Ly SRR Meee 
Pies 


400 


2/ 02209 

241-249 

200e2107F 212, 
ZiAB=220 eed 

O91 097, 

ZUSs-216 

501S52 7401-709 
391>=399 
830-339 
230—=239 
2515269 
bid=3249 
Sp —-359 
325 


326-320 


1377) 301369 
281, 289 
380-389 
301-309 


000-089 
ieaeis3',, 139-179 
B78-379 
341-343, 
347, 349 
107, 211977 345 
2025299 

602-609 


346, 


2i=20 
404-439 


Table 3.1 is based on H.B. Chenery and T. Watanabe's Table X. 
H. B. Chenery and T. Watanabe, op. cit., p. 507 


“united Nations, Statistical Office of the United Nations, Indexes 
to the International Standard Industrial Classifications of All Economic 


Activities 


(ST/SRAT/SER.M/R/Rev. 


1/Add.1) 


(New York). 


Ooanada, Dominion Bureau of Statistics, Standard Industrial Classi- 


ification Manual (1951 Census Edition) 


(Ottawa: Queen's Printer 1951). 
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for example, is included in the bigger industry of 
"transportation equipment" (Nose8linntable 321)er Similarly 
the "transport" industry of table xX (No. 7 in table X) 
becomes the "transportation and trade" industry (No. 6 
in table 3.1) and so on. 

At the level of aggregation of table 3.1 the 
classification of the five tables is considered fairly 
consistent. However, before we proceed with comparisons of 
industries we. must keep in mind that in addition to the 
discrepancies in the specification of industries, other 
sources of possible errors could affect any conclusions 
based on such comparisons. Chenery observes, for example, 
that "Investment is treated differently by Japan and the 
U.S., on the one hand, and Norway and Italy on the other. 
In the former, repairs and maintenance are classed as current 
inputs, whereas in the latter a substantial fraction is 
charged to final demand as part of gross investment. "+ 
In the case of Canada repairs and maintenance are treated 
in the same way as in the U.S. and Japan. 7 

This difference in the treatment of investment causes 
a difference in the apparent degree of industrial inter- 
dependence among the countries compared and would therefore 


reduce the comparability of the appropriate indexes. Such 
very Chenery and T. Watanabe, op. cit., p. 491. 


eneminion Bureau of Statistics, The Interindustr 
Flow of Goods and Services, (Ottawa, 1956), p. 46. 
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interdependence for example, will appear to be smaller in 
the case of Norway and Italy resulting in smaller values for 
the Se Wi, as well as the more comprehensive iy S; indexes 
in these countries. The reason is that when an activity 
such as "repair and maintenance" is not considered a current 
input but part of gross investment it will be charged to both 
"final demand," when this activity is considered as the 
product of an industry, and to "value added" when this 
activity is looked upon as a primary input to an industry. 
When gross investment is charged to "final demand" total 
intermediate use W; will be reduced reducing the Ws and S. 
indexes. In the case where gross investment is included in 
"value added" the total intermediate inputs U5 will be 
decreased resulting in a decrease in the a. and _ indexes. 

For the sake of comparability all construction 
activities, whether for new installations or repairs, are 
treated as part of final demand in all countries. 

One more source of error related to the definition 
of industries must be kept in mind. It was mentioned 
earlier that although transactions between activities are 
not generally recorded, transactions between establishments 
are. There are exceptions, however, even in this case. Thus 
Canada does not distinguish transactions among establishments 
of the same industry.+ This discrepancy is expected to cause: 
a decrease in the diagonal elements (a;;) in the Canadian 


interindustry table when this table is aggregated. 


+tbid. 
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2. Linkage Effects in the Five Countries 

In this section the computed values of the relevant 
indexes of Canadian industries will be compared to those of 
the corresponding industries in the four other countries. 

These comparisons include not only the Chenery type 
simple giv Ws indexes but also the more inclusive ony Si, 
discussed in Chapter II. 

Next, Canadian industries will be classified on the 
basis of these indexes and the classifications compared to 
Similar ones for the other countries. The purpose of such 
a classification is to show more clearly the strength of 
the linkage effects of various industries and thus to 
outline a group of industries that is more important than 
others for development purposes. 

Let us first look at the uly Wir indexes. 

The values of these indexes for Canada are shown in 
table 3.2 along with corresponding values in the other four 
countries. The values in the other countries are based on 
those found by Chenery but modified to take care of addi- 
tional aggregation of industries mentioned earlier.+ 

In tables 3.3 to 3.7 each sector is classified on 
the basis of the values of both its us as well as its Wy 
indexes. Thus a two way classification of sectors is used, 
according to whether the u. and Wi values of a sector are 


below or above the mean value of these indexes for all the 
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TABLE 3.22 


RATIOS OF INTERINDUSTRY USE 


pec aat ha hs 8 a lin i sn dll eo ll elie A a i ahah Met Pee SR cle, SLT ta nlite eR, 
Ratio to Production u; 


Industry Japan Italy Wa A. Norway Canada 
ee ee rn ee eee ee ee ee eet ee 
1 NP ee) 66.0 554.5 49.0 49.6 

2 82.4 58.4 Dt. 3 61.9 5267 

3 44.3 67.8 71.4 57 6 } 3 2 

& 25 xd 2373 235.5 Liss 2022 

5) 94.4 spore SD 2 9750 94.2 

6 22.4 Ll. 2 24.1 de 2 L6n 0 

7, 48.1 46.4 355 9 826 2 28.6 

8 64.9 56.3 59g 6 42.1 45.8 

9 50.6 54.8 48.9 49.3 45.4 
10 78.1 7 35,6 54.1 68.9 43.4 
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L2 70.4 /04 1 5/53 50.6 41.9 
13 52.2 48.7 39.4 39.4 3920 
14 68.2 d 15-6 42.1 6155 54.2 
LS bids 2 61.9 bj/33 50.4 66.8 
16 55.4 53.2 S747 47.2 40.1 
def 442d 2349 50.8 e2e 1 24.9 
18 25.04 4.4 2157 952 22.4 
19 J <2 46.3 229 62.8 6262 
20 20.2 6248 6947 hO0e9 58.6 
aie 30,9 do31 LB 2 726 £193 
22 G2.8 5348 56.6 55a7 BOaa 
an aie u 8.4 2149 $143 g1a% 
24 ak mh a a Tel sal LO gs 
Average Sea 46.1 46.2 44.6 42.3 
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Data for Canada are calculated on the basis of the 
1949 input-output tables. Data for the four other countries 
are based on Table XV of H. B. Chenery and T. Watanabe, op. 
Gif.,p. 920. eee 
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21 (continued) 


RATIOS OF INTERINDUSTRY USE 


Ratio to Total Demand Wi 


Industry Japan Italy U.S.A. Norway Canada 
L Lon chale) Lowe 34.8 4.2 
2 a7 al 31.6.8 Swans Ce Path es 
3 Ve) 1638" 19.4 Dieer 12.0 
4 ied 34.6 48.8 66.2 ore 
5 13.40 48.6 Byowe Cl ak 60.4 
6 ZLeo nN § esag hc 30m 
L 203 LOS PINS) es) SS ee 
8 Loi 43 CaS J dy 34.0 
2 265.2 SOA 47.6 15.8 59.4 

10 49m S745 63.6 45.6 125° 06 
1l 3239 22.4 28.0 9.4 PPPS 
eZ. 74.8 Ssee 70.4 Sieh a) 54.1 
13 ch Bay Payal iS) 18) AS oe) 27.0 
14 PRE AS, LSTA 40.4 VAS) Beat Upeiee) 
15 O50 Tied 6252 46.4 46.1 
16 PR SIENS) 0 63.6 spt apt Owe 
LZ FEROS) Toa "Ese 6020 Se 
18 SLAs 50.6 Dian! 6 Sau. 28.6 
19 B2hiS 1055 BURG, 74.2 147.5 
20 6659 94.0 Pe) 48.7 40.7 
21 o3e0 85.4 95.9 Say 14.2 
pie 80.2 oie hs) ee a2iao Shelats 
23 35.6 45.0 32a 3 3 60.8 
24 96.9 OOS Biss 5 san 72.4 

Average 46.8 41.7 50.8 3 Dial 36.9 


loata for Canada are calculated on the basis of the 


1949 input-output tables. 
are based on Table XV of H. B. Chenery and T. Watanabe op. 


cit. p. 520. 


Data for the four other countries 
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sectors in the country. 

In the Chenery study the Us Wi values of correspond- 
ing industries have been averaged out for the countries 
involved and the industries were then summarily classified 
on the basis of the mean values of these indexes in table 
sree Since we are interested, however, to discover any 
Similarities or differences between Canadian industries and 
industries in each of the other countries, this summary 
Classification is least helpful. Instead a separate table 
was constructed for each country and the Canadian table will 
be compared poeescn: 

In all five tables the term "Final" refers to sectors 
with low values of Wir that is to sectors whose products go 
mostly to final demand and very little to other industries 
for further processing. The terms "Primary" on the other 
hand, signifies a sector with a low Bs Index. that tsa 
sector which makes use mostly of primary inputs and very 
little of intermediate inputs obtained from other industries. 
Sectors with a high u. value are sectors engaged in further 
processing of intermediate inputs and are therefore termed 
"manufacturing" sectors. Such sectors could be catering 
mostly to final demand in which case they can be identified 
as "Final Manufacture” (category III -in tables 3.3 to 3.7), 


or they can sell their products to other sectors for further 


SSR 
averages for each country appear at the 


The u., WwW: 
bottom of Table B7E 


2 See Table III of H. B. Chenery & T. Watanabe, op. 
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processing in which case they are termed "Intermediate 
Manufacture" (category II). Sectors with low u. could 
also be divided into these who sell exclusively to final 
demand and could therefore be considered as belonging to 
the category of "Final Primary Production" (category IV) 
and into those who sell their outputs as inputs to other 
sectors and could be included in the "Intermediate Primary 
Production" category (category I). 

Of these four categories, category III includes 
industries with relatively strong "backward" linkage effects, 
while category I includes industries with relatively strong 
"forward" linkage effects. Category IV (Final Primary 
Production) includes the kind of industries that not only 
depend very little on other producers, but they also sell 
their product to final demand. They are therefore the kind 
of industries least likely to attract other industries (they 
ayaa neither a market nor a source of supply to other 
industries) and therefore to cause any development in the 
area where they are located. The direct opposite of this 
category is category II (Intermediate Manufacture). This 
category includes sectors that have strong backward as well 
as forward linkage effects. These are the sectors that are 
most likely to draw other industries in the areas where they 
are located, or can be expected to increase production in 
these industries with which they are linked if an increase 
in demand for their products (the products of industries in 


category II) occurs. 
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Manufacturing 


Primary Production 


LYeES. OF 


Final Ws S07) 


III Final Manufacture 


l. 
ais 
Bie 
8. 
ll. 
13. 


23% 


Note: 


Apparel 

Leather & Products 
Grain Mill Products 
Transport Equipment 
Machinery 


Non-Metallic 
Mineral Products 


Lumber & Wood 
Products 


TABLE 3.3 


INDUSTRIES IN JAPAN 


u. 

q 
is 
82 
94 
65 
63 


53 


68 


Printing & Publishing 55 


Final Primary 
Production 


Processed Food 
Fishing 
Transport & Trade 
Industry n.e.c. 


Services 


Table based on data 


Wee 

i 
17 
47 
13 
Es 
33 
40 


30 


29 


Intermediate We > 47 


II 


20% 
225 


Intermediate 
Manufacture 
Rubber Products 


Textiles 
Iron & Steel 
Chemicals 


Petroleum & Coal 
Products 


Non-Ferrous Metals 


Paper & Products 


I Intermediate Primary 
Production 
17. Agriculture & 
Forestry 
18. Non-Metallic 
Minerals 
21. Metal Mining 
24. Coal Mining Petro- 


eum and Natural 
Gas 


taken from Table 3.2. 
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Manufacturing 
U. 


Primary Production 
< 46 
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Ss 
COR OF a Ce 
e e e e 


U. 


TYPES OF 


Final Ww. < 42 


III Final Manufacture 


ie 
2. 


1e*) 
° 


= 
op) 
e 


IV. 


‘al 
6. 
cE 
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Note: 


Apparel 
Leather & Products 


Processed Food 


Transport Equipment 


Rubber Products 


Machinery 


Non-Metallic Mineral 


Products 


Printing & Publishing 


Final Primary 
Production 


Fishing 
Transport & Trade 


Industry n.e.c. 


TABLE 3.4 
INDUSTRIES IN ITALY 


Intermediate Ww. > G2 


u, We Il) Intermediate 
Manufacture 
66 3 5.{ Grain Mill Products 


IBX3) BY 10. Textiles 
68 7 12.) Iron & Steel 
56 4 14.) Lumber & Wood 


55 40 Products 
46 23 15.| Chemicals 

19.| Petroleum and 
49 25 Coal Products 


20.; Non-Ferrous Metals 


22.| Paper & Products 


u. WwW, I |Intermediate Primary 
5 i 
Products 
254 30°) 1/.)) Agriculture 6 
ll 12 Forestry 
46 10 18.! Non-Metallic 


Minerals 
21.| Metal Mining 
23.) Services 


24.) Coal Mining 
Petroleum & Natural 
Gas 


Table based on data taken from Table 3.2. 
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TABLE 3.5 


LY PES OF INDUSTRIES IN U.S.A. 


Intermediate Ws > 51 


III Final Manufacture u, Ww. II Intermediate bey Ws 
J Manufacture J 
1. Apparel 56 167 | >. GYain Mill Products 79 56 
{ 
= 2. Leather & Products 57 32, 10. Textiles 54 64 
¢ 
4 . 3. Processed Food J Eo | 12. Iron & Steel Sf § WO 
pee | 
5 A 8. Transport’: Equipment 60 33 | 15. Chemicals 5/7 «66S 
fi} 
q ie 9. Rubber Products a9 AG 17. Agriculture & 
fy 
g 11. Machinery 46 28 PAE SG alae 
19. Petroleum & Coal 
Products isi Ysyk 
20. Non-Ferrous Metals 70) ow 
22. Paper & Products D/ We 
IV Final Primary Intermediate Primary 
Production Us) AW ses 4 Production Waa We 
¢ De J we 
ae) 4. Fishing 24 49 . 16. Printing & 
2 Publishi 8 64 
sae 6. Transport & Trade 24 24 | rsemrrgicctie z 
se st 18. Non-Metallic 
| 
i y 7+ Industry n.e.c. SG saren) | iain eae 22 53 
13. Non-Metallic Mineral | van? 
alto) 21. Metal M 18 96 
ie Products 35° 735.4 SH ge actors 
F 14. Lumber & Wood | 24. Coal Mining, 
Ay Products ; 42° 40 Petroleum and Natural 
Gas ff tye} 
23. Services DR B39) 


Note: Table based on data from Table 3.2 
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TYPES OF 


Final Ws ce sly 


III Final Manufacture 


- Apparel 
- Leather & Products 


i 
2 
3. Processed Food 
8 
§) 


m 

4 - Transport Equipment 
wy 

5 - - Rubber Products 

OA 

i oll. Machinery 

S 

s 14. Lumber & Wood 


Products 


IV Final Primary 


6. Transport & Trade 


7) 

8 7. Industry n.e.c. 

3 in 13. Non-Metallic 

a Mineral Products 
Vv 

i 23. Services 

E 

sy 

Ay 


NOTE: 


TABLE 3.6 
INDUS’'RIES IN NORWAY 
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Intermediate We eit 


oe 


207 


I Intermediate Primary 


Intermediate lie Wis 
Manufacture J : 
Grain Mill Products 97 68 
Textiles 69 46 
Iron & Steel yl, EHS) 
Chemicals 50 46 
Printing & Publish- 
ing Ai Bal 
Petroleum & Coal 
Products 63 74 
Non-Ferrous Metals 71 49 


Paper & Products 


Production 
4. Fishing 2, 00 
17. Agriculture & 
Forestry Be. 
18. Non-Metallic 
Minerals Sy yehe) 
21. Metal Mining 8 59 


Table based on data from Table 3.2. 
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TABLE 3.7 
TYPES OF INDUSTRIES IN CANADA 


Final Ws <6 Intermediate We > 36 


III Final Manufacture 1, Ws II Intermediate u, We 
J Manufacture - J 

1. Apparel Onde Nl 5. Grain Mill Products 94 00 

2. Leather & Products Hse LF 9. Rubber Products 46 59 
ey) 
& 3. eProcessed: Food V3 BZ 10. Textiles 44 125 

N 
3 Tv guS.5 Transport 
aa Equipment 46 34 12. Iron & Steel 43 54 
Ww sm 
a? 11. Machinery ABME23 15. Chemicals 69 46 
z 14. Lumber & Wood 19. Petroleum & Coal 
Products By AIS) Products 62 147 


20. Non-Ferrous Metals ._59 41 
| 22. Paper & Products )6" 936 
| 


IV Final Primary aay we I Intermediate Primary  u, We 
Products J Products J 

7,6 Cindustry?n.e2c. 298 35 4. Fishing 20 43 
Ss 
‘S 13. Non-Metallic 6. Transport & Trade HO) > EY 
ie d 
Mineral Products 39° 28 eee dove ne anaeend 
3 Q@ 18. Non-Metallic Publishing 40 56 
yy . 
Ay Minerals cd Pete 17-4 Agriculture 4 
i gj 21. Metal Mining Di gs Forestry 25554 
§ 23. Services 329*61 
4 
Ay 24. Coal Mining, 


Petroleum & Natural 
Gas dele f:2 


NOTE: Table based on data taken from Table 3.2. 
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One way of comparing the similarities or differences 
that exist between the Canadian structure of. production and 
that of each of the other countries, is to see which pair of 
countries has the least shifting of sectors among the four 
categories. In other words, countries will be considered 
more similar if they are found to have the same sectors in 
each category. Since the hag Wi indexes reflect a country's 
industrial structure and since industries have been classi- 
fied in each category on the basis of these two indexes, it 
follows that the more similar is the productive structure 
of a pair of countries the greater will be the number of 
"same" industries falling in each category. The term "same" 
shall be taken to mean industries similarly defined. 

To keep things comparable, the number of the "same" 
industries falling in each category will be expressed as a 
percentage of the average number of all sectors falling in 
the same category in each pair of countries. Thus if a 
country has a total number of industries falling in category 
I equal to 6 e.g., while the second country in the pair, 
has a total number of sectors falling in this same category 
equal to 4, the average number of sectors for the two 
countries falling in category I will be equal to 5. If 
only 3 sectors are the same in both countries then the 


percentage of the "same" sectors falling in this category 


is “4 x 100 or 60%. - 


Table 3.8 shows such percentages for each pair of 


countries that include Canada. 
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TABLE 3.8 


PERCENTAGE OF INDUSTRIES PRESENT IN THE SAME CATEGORY 
IN EACH PAIR OF COUNTRIES 


Countries Canada Canada Canada Canada 
Categories Japan Italy Use Sis As Norway 
i 40% 54% 40% 40% 
5 Ag 92 87 87 87 
mana’ fire qa 83 g2 
IV mA 29 40 50 


Note: Percentages are calculated on the basis of data from 
DADLES 3.3 CO Saline (categories. jy LOLEV COrrespond. to 
those of Tabless3.3 [oOs3,/.also., 
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A comparison of the five countries based on the 
relative size of these percentages shows that there is no 
reason to believe that any pair of countries is more similar 
than any other pair. There is no pair of countries that has 
consistently higher percentage values than any other. The 
comparison, however, brings out an important fact. If one 
look at the size of the percentages in each pair we observe 
that the percentage of sectors that are the same is much 
greater in categories II andIII than in I and Iy. In other 
words groups II and III are much more ates (include the 
same industries) when different countries are considered 
than are the other two groups. 

The reasons for such a constancy of categories II 
& III will become clearer as we proceed to analyze each 
group more closely. The importance, however, of this 
observation is clear. Since groups II and III contains 
the type of industries that have the relatively stronger 
"backward" linkage effects and are therefore the more 
desirable type of industries for the development of an area, 
the similarity of these industries with regards to linkage 
effects is reassuring. If an industry was to be chosen,e.g., 
for the explicit purpose of bringing a new impetus of 
economic activity in an area, it would be nice to know that 
the strong linkage characteristics exhibited by that 
industry in country or area A are going to’ be present when 


this industry is established in area B. 
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If we now look at the individual sectors in each 
group, we note that sector 5 (grain mill products) is 
classified in category II for all countries except Savane 

In the case of Japan a relatively higher percentage 
(i.e., relative to the percentage in the other countries) 
of the products of this sector is absorbed by domestic 
final demand (87%).° This results in a low w, value for 
this sector in Japan. 

It is possible that in Japan several products of 
sector 5 are consumed after the milling process is completed, 
while in the other countries, including Canada, such products 
are further processed by other subsectors within sector 5 
to become corn, wheat, or rice flakes e.g. This could 
explain in part the higher intraindustry coefficient (a;;) 
for sector 5 in the other countries while this intra- 
industry coefficient is comparatively small in Japan.?> 
This difference in habits between Japan on the one hand, 
and the other four countries on the other, influences the 
strength of the linkage effects of the industry. In this 


case it lowers the "forward" effect of sector 5 in Japan. 


the numbering of sectors and categories refers 
to-thatYof Tables@3V3rto'3 37 ofethisdstudy% 


this percentage is calculated on the basis of Table 
XI of H. B. Chenery and T. Watanabe, op. cit., pp. 216-17. 


3See Tables B.1 to B. 5 in Appendix B of this study. 
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A second industry that falls within this category 
te thetoofakTextailes" (eecetor’ 10) 7°* This’ occurs in all 
countries with no exceptions. It is worth noting that the 
values of both its "backward" ee as well as its "forward" 
(w.) indexes are distinctly above the average values for 
these indexes in any of the countries examined. 

A third vindustry*that®is classified in*this group 
without exceptions as among the countries examined is the 
“bronrand steel"sindustry (Nov%l2)°. "THis is no surprise to 
those who are aware of the importance of iron and steel 
products for industries such as the "construction," “Capital 
equipment" and "transport equipment" industries to mention 
only a few of the possible user industries. 

The "chemical industry" (No. 15) is a fourth industry 
belonging to the "Intermediate Manufacture" category in all 
five countries. This again is to be expected with chemical 
products used everywhere today as inputs to other industries 
and the industry using inputs from the "petroleum and coal 
products" to “agriculture and forestry” industries. 

ACELEthuandustrysthat*falls*an"™category II-ftor ali 
five countries is the "petroleum and coal products" (No. 19) 
industry showing a very high "forward" link in Canada. 

Since this industry's definition includes not only oil and 
coal products but also gas manufacturing and the distribution 
of manufactured as well as natural gas, it is to be expected 
that such industry should show a high Ww value for Canada. 
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natural gas as a fuel and modern technology that permits 
the use of natural gas as a raw material for the chemical 
and particularly the petrochemical industries provide a 
large domestic market for natural gas. The great distances 
between end points within Canada on the one hand, which 
make for a substantial use of oil and oil products by 
commercial transportion media and the use of oil as a source 
of energy by a great number of industrial establishments on 
the other, provide a large domestic intermediate market 
for the second product of this industry. 

If we now add the fairly extensive use of coal 
products by the steel, the chemicals and the utilities 
industries in Canada, we could easily see why the "forward" 
(w,) value of this industry is as high as that observed here. 

Technology and the greater use of it makes for the 
difference in classification of the "agriculture and 
forestry" (No. 17) industry among the five countries. Of 
these countries only the United States has the industry 
included in the "Intermediate Manufacture" category. A look 
at the interindustry tables of the five countries indicates 
the degree to which this industry uses inputs coming from 
other industries. Although the U.S. table does not show 
much greater use of any particular intermediate product by 
the industry with the exception of inputs from the "chemicals" 
and the "services" industries, it does show that the 
"agriculture and forestry" industry does draw inputs from 


almost every industry in the U.S. table while this is not 
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the case in the other countries. There is definitely a 


greater use of chemicals, whether as fertilizers or 
pesticides, and a greater use of services, in the U.S. than 
in the other countries. There is also a greater use of 
products coming from the "grain mill products” industry, 
(animal feeds e.g.), the "machinery," the "rubber products," 
the "iron and steel" and other industries. "Non-ferrous 
metals" (No. 20) is yet another industry falling in this 
category in all five tables. Canada shows a somewhat lower 
ws index for this industry as compared to other countries 
but the value of this index is still well above the average 
we for all Canadian industries (ws = 41 for "non-ferrous 
metals," while the average Ws for Canada is Wasa 9 SO). 

The Canadian "paper & products" sector (No. 22), 
is also classified in the "Intermediate Manufacture" 
category although the closeness of its we value to the 
Canadian average make this classification to be a borderline 
case. 

The reason for this sector's low we value is that 
a high proportion (59%)+ of its output is exported. .Since 
exports are included with final demand, it means that inter- 
industry demand W, must be low and in turn the value of 

W. 


the he = ratio must also be, low. 
cl 


1ihe percentages are calculated on the basis of the 
aggregated 1949 Canadian input-output tables. 
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The last Canadian Sector included in this category 
iss that of “rubber products" «(No..9)- which is not inj this 
category for any other country except Japan. The two main 
users of the products of this industry in Canada are those 
of "transportation equipment" and"machinery." Japan seems 
to be using rubber products in some industries that are not 
big users in other countries such as "fishing," "trans- 
portation and trade" and "metal mining." 

The similarity shown by category II (Intermediate 
Manufacture) for the five countries, strongly suggests that, 
at least for the sample of countries examined here, the 
great majority of the industries included in it possess the 
relatively strong combined linkage effects regardless of 
where they are located. 

The group of industries that can be considered to 
be almost as important as group II is that of "Final 
Manufacture" (Category III in tables 3.3 to 3.7). The 
reason is that it contains industries having relatively 
strong "backward" linkage values. 

If we accept the fact that the "backward" linkage 
effect is a stronger attractive force than the "forward" 
then we must think of the industries in this group as being 
the type of industries, that along with those of group II, 
must be considered when an expansion in industrialization 
is desired. Their difference from those of category II is 


that they sell mostly to final demand. 
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A comparison of the five tables shows that with 
the exception of the "lumber & wood products" (No. 14) 
and "non-metallic mineral products" (No. 13), which are 
borderline cases, the group contains the same type of 
industries. The group in other words displays the same 


stability as that shown by category II. 


The group that shows the greatest variations among 


the five countries is group IV (final primary production). 
As the name of this group implies, the industries in it are 


not only primary-type industries using very little inter- 
mediate inputs but they also sell almost exclusively to 

final demand. Any differences therefore in factor endow- 
ments (primary inputs) among countries could result in the 
presence or absence of an industry from this group. Similarly 
differences in the composition of final demand could make 
this group very different from country to country. Where, 
for example, final demand is strong for the products of 
primary industries, the industries will appear in group IV, 
otherwise they will show up in other groups. 

Differences in the composition of final demand could 
originate in the domestic as well as the foreign component 
of final demand. Differences in the domestic component 
could in turn come from differences in taste (products of 


the fishing industry may be more popular in Japan than they 
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are in Canada) or income levels (services e.g. could be 
expected to sell a greater proportion of their output to 
final demand where income levels are higher). Differences 
in the foreign component of final demand could be the result 
of one or both of the following reasons. On the one hand, 
the existence of good foreign markets for primary products 
creates an incentive to expand mining operations; on the 
other hand, however, the very existence of such good foreign 
markets weakens the desire to establish user industries that 
would take advantage of available sources of raw materials. 
The "non-metallic Ea err sector (No. 18) seem to be such 
a case in Canada. 

The direct connection between the industries in this 
group and final demand is the reason why these industries 
have the weak "forward" linkages observed. This does not 
mean however, that their linkage effects cannot be improved, 
at least for the industries whose output is mainly exported. 
A reduction in exports in this case, for example through an 
export tax, could help develop their latent "forward" effects. 
But unless something is done to enhance the "forward" 
linkage strength for local development, the development will 
occur abroad where user industries are established. 

Group I (Intermediate Primary Products) also shows 
variations among the five countries although not as many as 
in category IV. There are here several reversals mostly 
between this category and category IV with most of the 


reversals occurring in the case of Canada. 


ee 
a | 

ed biuos .e9 eenivaee) alevad emoont |x0 (ehsms? At ese 

od sugqsvo tiedt to noidtogota retsorp 6 Lies of betoeqxe 

gevnerstiiad .(tefpid o76 efevel emoont exerw bremeb Laat? Dr 

divest oft ed biuop basmeb Ieait %o jnsnoamos metexok edt mk 


breed ene ed m0 _enoasex pniwolfot edt to sitod ae sae 20" 
ejouborg yiamixg tot ajexzmsM tpistot boop to sonevaine od | 
eft no yeanorsaisqo eaimim bnsqxe oF sy tonsoal ms 2a7K6et5 | 
mpiexot boop dove to sonoseixe yrev sas , zevewor based tedzo 
4ed¢ asittaubai seau deifdstes of eatieeb edd enedsew sateen 
.elsixetsm weit to as01v0 s{dslisvs to epssnavbs sis? Bivow 
fd5ue sd ot mese (8f .o%) todose ‘efsyentm oil iscemeaon” od 
.pbsnsd ai 826d s 
eidt+ ot aetxtaubat edd asewted mots oennoo jnetib elt | 
esixteubat seeds ydw noessx od et boemeb fenk? Bas quoze 
4on eeob aid? .bevrsedo aapsAnil "Byswiot" asew sdt eved 
,bevorgmi sd tomnso gjoatie sosanil srieds tec _tevewod asom 
.bettoaxs yinism et tuqiuo seonw esitjteaubnt sit sok tesel $s “ 
ns cdpvoxds olqmsxe yot ,9e60 eths aL asi0gxKs fi aoitoubet A 
ad0ette “buswrot" goetel tieny qoleveb qied bivoo  xer +xo0axe 
"Buswrot" sit sonsdine ot snob at paidsemoe easiay Jud 
{itw gnemgoleveb ors  inemgoleveb [svol tot dépasidge spsaAnil 
boreiidsses sis eetrtavbal, 19e8u. stodw bsoids 1990 
ewone oe(s (atoubord yismisd otstbomiesnt) I quoxd | e 
es yasot 25 ton npuorntis esizgnuoo svit sit paoms enobtetusv 
yisgom alsetevex Isittevee sted ots siediT -VI yiopedso ai 
eit to teom dtiw VI ytopetso bas yropesso eids asewted 


_sbensD to 9259 oft ai paizaypso eisetevet 


56 

The first reversal we notice is that of the "metal 
mining" industry (Ind. No. 21), which in the case of Canada 
is classified with group IV, instead of group I as in the 
other countries. The reason for the low Ws value of this 
industry in Canada is that a high proportion of its output 
(84%) is shown to be exported according to the 1949 Canadian 
interindustry table. In the United States, on the contrary, 
over 51% of the American industry's output was absorbed by 
the U.S. “iron and steel” industry as against only 2.5% 
in the case of Canada.? No wonder the U.S. "metal mining" 
industry is showing a "forward" Ws value of about 96 while 
the same industry in Canada shows only a value of a Anke 
In fact the ws index for this industry in all other countries 
examined is much higher than that of Canada. 

Why such a difference between Canada and these other 
countries? It is difficult to have a conclusive answer 
without examining all pertinent factors and one could only 
suggest some possible reasons. 

For example, the high linkage between the metal 
mining and the user industries in the other four countries 
is very probably the result of a combination of "backward" 
as well as "forward" linkage effects. That is, the "backward" 


effect of user industries, such as steel, established 


|oee Tables B.1 and B.5 of Appendix B of this study. 


-See Tables3.2.0£ this study. 
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there to satisfy perhaps a high demand for their products, 
caused explorations and mining operations to begin. On 

the other hand, the resource oriented nature of the user 
industries forced them to locate close to the sources of 

raw materials. In other words the "forward" linkage effect 
of the metal mining industries was permitted to operate fully. 

In Canada, however, both these effects were weak. 

In the first place the market was not exerting much pressure 
for the establishment of metal working industries. Most of 
the steel products were imported from Britain. It took a 
severe shortage due to various delays of railroad stock 
needed, for example, to cause the establishment of the first 
large scale steel production in Hamilton.+ In the second 
place accessibility to foreign markets and improvement in 
transportation permitted the products of mining industries 
to slip out of the country and thus the forward linkage 
effect of the mining industries was not allowed to operate 
in Canada. 

It may be argued that exports of mining products 
were very necessary at the earlier stages of the country's 
development in order to provide the foreign exchange that 
would buy the variety of manufactured investment as well as 
consumer goods that were needed then. This may be so, but 
the development of the foreign market and the routine 


established between Canadian producer and foreign buyer of 
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mining products are factors that build up a resistence for 
any change in the status quo. Domestic producers e.g. 
may not want to be dependent on one or a limited number of 
domestic user industries who could then regulate prices by 
virtue of their oligopsonistic power and by possibly 
lobbying for export taxes on the mining products they buy. 
Foreign customers on the other hand, may use every possible 
means in their power to see that they are not cut off from 
a reliable source of supply. It takes a fairly violent 
shock, as for example, a severe shrinkage of foreign markets, 
before serious thoughts would be given to establishing 
domestic user industries. 

It took the recent slump in the nickel markets 
abroad to start a serious searching for new uses for nickel 
and a serious thinking of establishing more nickel using 
industries in Canada.? 

The conclusion that may be drawn from the above 
discussion is that although mining industries are an absolute 
necessity to user industries and are therefore expected to 
have very strong "forward" linkage effects, the observed 
value of such effects may be very small because the link- 
ages are between the mining industry and the foreign user 


established abroad and cannot therefore be reflected in the 
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Wi index. But the point here is not whether the observed 
Ws is high or low, the point is rather that although the 
true ws (the one that shows the extent of the link between 
a producing and a using industry, even if the using industry 
is located abroad) could be very high, it is not a strong 
enough force, for the reasons given above, to attract the 
user industries where the producer is located. 

If any predictions can be made for industrial 
development in Canada emanating from metal mining activities, 
these predictions will have to be pessimistic. With good 
foreign markets for the products of this Canadian industry, 
the pressure for establishing industries in Canada that will 
make substantial use of metal mining products will be minimal. 

Another reversal in the classification of sectors 
occurs in the case of sector 18 (non-metallic minerals). 

This sector shows a Ws index which is lower for Canada than 
EOCeany Other of the four countries. 

Here again, as in the case of nS RET mining" industry, 
the reason is one of high export proportion for the output 
of that industry. 

When one looks at the 1949 input-output for Canada,” 
he will notice that one of the major Canadians user of this 


industry's product is sector 13 (non-metallic mineral products) 


1 see Tableass2a0k this studyx 


*See Table B.1 of Appendix B of this study. 
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But sector 13 processes only such minerals as clay, stones, 
gypsum, asbestos etc. It does not process chemical raw 
Materials such as potash, sulphate salts etc., which are 
included in the "non-metallic minerals" sector and which are 
usually processed by chemical industries. The chemical indus- 
try in Canada, however, at least up to 1949 draws very little 
from the "non-metallic minerals" sector as can be seen from 
an examination of the 1949 table. It must therefore be that 
the main body of the exported product of that industry consists 
mainly of chemical raw materials used as inputs in chemical 
industries abroad. Here again it is rather unlikely that 
the "non-metallic minerals" industry will attract user indus- 
tries in Canada at least not as long as markets abroad 
continue to be strong for chemical raw materials. 

One of the few Canadian natural resource industries 
that show a fairly high forward linkage is that of "coal mining, 
petroleum and natural gas" (sector No. 24). Although its wy 
index is somewhat lower than that of the corresponding indus- 
tries in the other countries, it is well above the average wj 
index for all Canadian industries (w, = 72 for sector 24 while 
the Canadian w,; average is w, = 36. A high Proportion CLeeais 
industry's output (higher than 38%) goes to the Canadian sector 
of "petroleum and coal products." 

Here, unlike the natural resource industries 
examined so far it appears that the existence of coal, 
petroleum and natural gas in Canada has attracted the user 


industries of "petroleum and coal products." A closer 
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look,however, at the factors that might have caused the 
establishment of the "petroleum and coal products" industry 
close to the source of supply weakens this conclusion. 

Firstly there is an ample market in Canada for the 
"petroleum and coal products" industry whose output can 
always be used for heating and fueling purposes. The 
existence of a market, therefore, could be considered a 
bigger incentive for the establishment of the "petroleum 
and coal products" industry than the existence of sources 
of supply. If coal was needed it could have been imported 
if coal mines did not exist in Canada. Similarly oil could 
have been imported. Natural gas would be more difficult to 
import unless the United States would be willing to sell. 
Gas, however, could be manufactured from coal and so even 
this difficulty could have been overcome. The conclusion 
thus is that,even in the case of industry 24, the establish- 
ment of using sectors would not be certain had it not 
been for the existence of a strong market for the products 
of these sectors. 

A third reversal occurs in industry 4 ( fishing). 
This sector in Canada shows a relatively high value for Ws 
(w, = 53) and is therefore classified with "Intermediate 
Primary Production" (category I). Over 54% of this 
industry's output is absorbed by the "processed foods" 
industry, (No. 3), while the percentage, exported as 
unprocessed product is low. Only Norway has a we index 


for this industry which is higher than that of Canada 
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(ws = 66 for the fishing industry for Norway). 

The conclusions that can be drawn from the comparison 
of the u,, ws indexes among the five countries could be 
summarized as follows. 

When industries are classified according to the 
metnod followed in tables 3.3°to 377° it can be seen that 
there is a difference in the similarity of the four categories 
in these tables. Categories II and III, that is that of 
"Intermediate" and that of "Final" Manufacture respectively, 
show the greatest stability and contain very much the same 
sectors regardless of the country examined. Categories IV 
(Final Primary Production) and I (Intermediate Primary 
Production) on the other hand, are more unstable and the 
industries contained in them shift between the two categories 
as different countries are examined. 

Categories II and III are those that include indus- 
tries with above average "backward" linkage strength while 
industries in categories I and IV are those whose "backward" 
strength is relatively weak. 

Tis observatiom suggests that there isa” correiation 
between the strength of the "backward" linkage Cu. index) of 
industries and the constancy of the categories containing 
such industries. In other words the stronger is the “back- 
ward" linkage effect of an industry, the greater the 
probability that this industry will fall in the same category 
regardless of country. Those industries that show relatively 


weak "backward" linkages shift from category I to category IV 
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and vice versa regardless of the strength of their "forward" 
linkage effect. 

This behavior among industries is an additional 
indication of the superiority of the "backward" over the 
"forward" effect in inducing other industries to locate 
close to the already established ones. 

If the linkage effect of an industry "backward" or 
"forward" is the main factor of attracting other industries 
in a country or region where the first industry is located, 
then this linkage effect as measured from the input-output 
table of that country or region will not only be high there, 
but it will also be high in any country or region where such 
an industry exists. This is so since the linked industries, 
if truly attracted by the linkage effect of the original 
industry, will always be there to cause the appearnce of a 
high value for the linkage effect of that industry. If on 
the other hand the linkage effect of an industry is not the 
main factor for attracting other industries, there is no 
guarantee that the linked industries (suppliers or users) 
will always be in the region where the first industry is. 

If they are, they may be for other reasons. When they are 
not, their absence will cause the observed value of the 
linkage effect to be low. When they are present the 
measured value of the linkage effect will be high. But 
since the linkage effect of the first industry is not the 
cause of their presence or absence, its value will have a 


stochastic character being high in countries where reasons 
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other than linkage effects have attracted the industries 
linked with the original one, and low in countries where 
such other reasons are not present. In other words where a 
linkage effect is capable, on its own, to attract other 
industries, the attracted industries will be in a region 
whenever the industry having that effect is in that region 
and their presence will cause a high observed value of that 
effect. Where a linkage effect of an industry is not so 
Capable, its observed value will fluctuate because the 
industries linked to the first one may or may not be in the 
region depending on factors stronger than the linkage effect. 
Their presence or absence will thus cause the value of that 
effect to be high or low. 

Since a constancy in the classification of industries 
in tables 3,3 to 3.7 is observed only where "backward" 
linkages are strong regardless of the strength of the "forward" 
linkage effects, it follows that it is the "backward" linkage 
effect that has the stronger attractive pull. 

One of the main reasons for the constancy of classi- 
fication of the industries having relatively strong "backward" 
linkages is perhaps the positions that such industries occupy 
within the industrial framework. The fact that they show 
high "backward" values indicates that they are very dependent 
not so much on raw materials but on intermediate or semi- 
manufactured materials. But these intermediate materials 
exist because the going technology both requires them and 


can produce them. In other words the type of intermediate 


i . - a } uh te moe 
_ ek talk | 
aie nin egies e rae a cali 
5 oiedwebiow Tailte at daseo7q anouss FE | 
stHrto t36x346 hod awe o tak to fetal ak soot. 
Moipet 6 mi ac hie ‘gobxaaubnt basosa3s6 edt 
aoipos dane ot et Jostis thar witived yaseubas ody x 
+eit to sulsy bsvisedo tipid's: seus fiw ooneesiq tiene bas 
ow ton ei yrtethat as ito sosiia spaant f 5 sisi .3oph2o 
eit seuspod sdsutsult Iftw selasy pevisedo ati yeideqss 7 

eit ni ed Jou yem 160 yom ono Jexti std OF bosnit al 
-joette spsdAnil sd¢ asdt+ agpriorta ex03967 mo enibasgeb agtpes © 
gets Yo suisv odd oettso audt Lliw songeds 10 Ssoneesaq =r 
.wol 10 fipid sd od Joeite 


Vane ad ab 
¥) —, eh 
/ Pu : Tad Ca ones 


asiadaubai to moisgspitieeslo el fi YoRBJeNOD 6 spale 7] 
"Biswaiosad” axsox yino beytsado ai T.£ oF EE seidst Rca 
"Daswiot” sAdit fo icone $13 to eeslbisepex pnorse ors aepedont 
spsxnil "Siswiosd" et et Ji Jedd 2wollot si ,atostie opednil 
-l{uq gvitos1iss teproise oft = tani2 sootie — 
-taeslo to yonstenoo sft 1O% saossot nism edt to gnO — 
“buswiosd" pooxse ylovissiessz el oad egindeubak eit to —_ - 
vquose asizteubni dove tat enotsicoq sit eqsdaeq ai sag 

wode yoit tsfd tos off . tuowsmert Leizdadbmi ont f 
jnebasqsb yrav ox6 yeort teid eojsvibai aeylav “f 
-imsa xo otsibdmxsdai no Jud alsisedem MSZ 10 Mor 
metres ii seolt jue, naka Mm 
aa sAsod ee eae 
seit amnit 20: ay add ebsow 131 


65 

inputs in the market reflect the state of the technology 
that a country possesses. Since industries with strong 
“backward" effects make a relatively greater use (relatively 
ee other industries) of such inputs it means that they 
themselves, are relatively more affected by the existing 
technology. Technology today is not likely to be much 
different among countries and thus industries with strong 
"backward" linkage are likely to buy from the same supplier 
and probably from the same number of suppliers regardless 
of the country in which they are located. Hence the greater 
degree of comparability observed among such industries. 

Another reason that may affect the apparent stability 
of the manufacturing sectors (i.e. sectors of categories II 
and III) is most likely the greater statistical accuracy of 
recording activities within these sectors than within indus- 
tries belonging to the "Primary Production" categories 
whether "Final" or "Intermediate" (categories I and IV 
respectively, of tables 3.3 to 3.7). This relatively greater 
accuracy may result in a finer delineation of the boundaries 
of an industry belonging to categories II and III. This in 
turn may result in a greater comparability of such an 
industry than an industry belonging to categories I and IV. 
Industries such as "services" e.g., (No. 23) or “Industry 
ne. C.ae(No.'7)* may have fairly different’ specifications in 
different countries, because of such statistical deficiencies, 
and could therefore appear in different categories in each 


of these countries. 
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A second observation that can be made from the 


international comparison of the sh w. indexes, is that 


il 
although in general Canada's productive structure, as 
reflected in these two indexes, strongly resembles that of 
the four other countries, this similarity does not appear to 
be stronger or weaker for any particular comparison. In 
other words, the results of the comparison do not show that 
there exists a greater similarity between Canada and the 
U.S. for example, than there is between Canada and any of 
the eenanhenG countries. This could be the result of a 
fairly similar technology among the countries examined and 
the relatively stronger influence that technology has on 

the structure of production as compared to influences 
arising from possible similarities in final demand or 
resource endowments among these countries. 

On the basis of comparisons and analyses made 
so far, a list could be compiled containing industries most 
likely to generate further industrialization in the area or 
country in which they are located. 

In accordance with the conclusions arrived at, the 
main characteristic of such industries should be their 
relatively strong "backward" linkage effect as measured by 
the u. index. To minimize the chances of including a doubt- 
ful case, the list will include only those industries that 


are in categories II and III for all countries without 
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exception. That is, if an industry is included in these 
two categories in some but not all countries, it will be 
excluded from the list. 


Following is such a list of industries. 
TABLE 3.9 


INDUSTRIES MOST LIKELY TO GENERATE FURTHER 
INDUSTRIALIZATION. 2 


1. Apparel ll. Machinery 


2. Leather & Products 12. tron & Steel 


5. Grain Mill Products 86 OCheniears 


8. Transport Equipment 19. Petroleum & Coal 


9. Rubber Products Products 


20. Non-Ferrous Metals 
10. Textiles 
22. Paper Products 


It has been argued by Hirschman that in cases where 
the industrial network of a country is not developed enough 
to allow for extensive markets for intermediate goods, 
industrialization could begin "with industries that deliver 


to final demand."* If these industries were of the type 


lcategories il and 2231 in Tables 3,35 to 3./ are those 
containing industries with relatively strong u, values. 


-rhis list is based on the classification of industries 
made in Tables 3.3 to 3.7 of this study. 


a O. Hirschman, op. Cine is: tits 
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that purchase their inputs from other sectors rather than 
from primary resources directly, they could cause the 
establishment of the supplier industries within their region 
because of the market these buyer industries create. If 
the supplier industries are also of the type that use inter- 
mediate inputs, they could in turn attract their own supplier 
industries and the process would continue down to the sectors 
that use mostly primary resources. 
This process suggests a pattern of interdependence 
or hierarchy among industries which has at the top an 
industry whose output goes entirely or mostly to final demand 
and which buys intermediate inputs from other industries. 
Next to this top industry there is a small number of other 
industries that sell to the top industry and buy inputs from 
other industries except the top one and so on. This pattern 
ends in a number of industries that sell their outputs to 
all industries and possibly to final demand but which do 
not buy inputs from other industries. One could imagine 
therefore, a sort of a pyramid or triangle having at the top 
industries selling exclusively to final demand and buying 
from other sectors and at the bottom industries that use 
only primary factors and sell to all other industries. 
Knowledge of such a pattern in a country, if it 
exists, could be used to select industries that could start 
the process in areas of that country that need to expand 
their industrial base. 


The question as to whether or not such an industrial 
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hierarchy exists in a country can be answered by examining 
the input-output matrix of that country. Having answered 
this question for Canada we would then like to see whether 
or not the revealed pattern is similar to the patterns 
found in some or all of the other four countires. That is 
we would like to see whether or not technological or other 
factors are sufficiently strong to produce similar patterns 
of interdependence among countries. 

In order to discover whether such a pattern exist 
the input-output table of a country should be triangularized. 
This means that the industries in the table should if possible 
be rearranged in such a way that there is a sequence of 
sectors leading from primary to finished products. The 
more an economy comes close to such a one-way pattern of 
interdependence, the more triangular the table will look. 

There are several methods for triangularizing an 
input-outputttable. Hs Aujacs suggests a criterion of 
"better customer" according to which sector A is considered 
a better customer than sector B if the delivery from A to 
B in relation to the total output of A is smaller than the 
delivery from B to A in relation to the total output of B. 
Thus sectors that are better customers than a given sector 
are arranged so that they are to the right or below the 
given sector in the matrix. As Aujac himself points out, 

H. Aujac, "La hierarchie des industries dans un 


tableau des echanges interindustriels et ses consequences 
sur la mise en oeuvre d'un plan national decentralise," en 
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however, this criterion is not sufficient to triangulate 
actual interindustrial matrices. Another criterion has been 
suggested by Simpson and Tsukui.t According to this criterion, 
sectors are arranged so as to maximize the sum of transactions 
under the’principad, diagonal ofsthewmatrix. «Similan ito this 
method is the procedure used by Chenery and Watanabe which 
is also followed in this study for reasons of uniformity 
Since Canada is compared to the countries examined by the 
two authors. 

The method consists of minimizing the sum of transac- 
tions falling above the diagonal and thus making the inter- 
industry matrix as close to triangular as possible. Sectors 
are first arranged in order of increasing Ww, OX of decreasing 
u. and the resulting above diagonal totals are computed. A 
trial and error procedure follows consisting of moving a 
sector upward in the ranking. If the reduction of its ae 
component (its total purchases from other sectors) is 
greater than the increase in its W. component (its total 
sales to other sectors) the result is eerie an improve- 
ment and the sector is left in this higher position, other- 
wise it is brought back to its previous position and another 


sector is tried. The improvement results from the fact that 


bb, Simpson and J. Tsukui, "The Fundamental Structure 
of Input-Output Tables: An International Comparison," in 
Review of Economies and Statistics, Vol. 47, 1965, pp. 434-446. 


miei B. Chenery and T. Watanabe, op. cit., footnote 


Dp. 496. 
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when ve is reduced by more than the W, is increased, the 
above diagonal total of the two (i.e. Me + W.) is reduced 
thus reducing the sum of all transactions above diagonal and 
making the matrix close to triangular. 

The results of this experiment for each of the five 
countries are shown in Table 3.10. The meanings of the 
abbreviations used in this table are: J = Japan, I = Italy, 

U = United States, N = Norway and C = Canada. Table 3.10 

is similar to table IV of Chenery and Watanabe.+ However 
because of the additional aggregation of sectors that was 
necessary in the present study and the addition of Canada in 
the list of countries, both the country as well as the average 
ranking of sectors are different than that in Chenery's table. 
Chenery calls this "average" ranking of sectors "compromise" 
ranking. Whatever the name, the meaning is the same. It 
denotes a ranking of sectors based on the averages of the 
rankings of each sector in the various countries. Thus the 
"Transport Equipment" sector which is ranked 4th in Japan, 

ist in Italy, 2nd in the U.sS., Ist in Norway gandm4th in 
Canada, has an average ranking of 2 647e This value is 

smaller than the value found for the next sector of "apparel," 
which is 3.2. The "Transport Equipment" sector therefore is 


placed above the "apparel" sector on the basis of its smaller 


lipid, 495. 


2These rankings refer to Table 3.10 of this study. 
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ORDERING OF INDUSTRIES IN TRIANGULAR ARRANGEMENT 
Country Ranking 


(Compromise Ranking) 


Industry 
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Grain Mill Product (5) 


Transport & Trade (6) 
Non-Metallic Mineral Products (13) 


Textiles 


Petroleum & Coal Products (19) 
Services (23) 


Non-Ferrous Metals (20) 


Non-Metallic Minerals (18) 
Agriculture & Forestry (17) 
Paper & Products (22) 


Printing & Publishing (16) 


Metal Mining (21) 
Chemicals (15) 


Leather (2) 
Processed Food (3) 
Fishing (4) 
Industry n.e.c. 
Rubber Products (9) 
Machinery (11) 
(10) 
Iumber & Wood Products (14) 
Iron & Steel (12) 


Transport Equipment (8) 
Apparel (1) 
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Numbers in brackets are those of Table 3.1 of this study. 


Coal Mining, Petroleum & Natural Gas (24) 
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73 
average or "compromise" ranking. 
In order to examine the similarity of hierarchical 
patterns among countries a Spearman rank correlation is 
computed for all possible pairs of countries. The results 


are as follows: 


Japan - Norway acpk 
Japana—-» U.S.As 290 
Japan reltaly 6 
Japan - Canada =62 
Canada - Norway 67 
Canada seUaceA. 64 
Canada - Italy 709 
U.S.A. - Norway ares) 
Italy - Norway a) 
Ltalve—pU.SsA. OF 


These correlation coefficients suggest that the 
ranking of sectors is very similar in all countries. All 
coefficients are significant at the 1% level. 

If we were to compare the results obtained from the 
triangulation of the five matrices with those obtained from 
the classification of sectors of the type of tables 3-3 to 
3.7 we observe that there is a close similarity between the 
pattern of interdependence of sectors as revealed by the 
triangulation of the five matrices and the sequence of 
categories I (Intermediate Primary Production) and III (Final 
Manufacture). All sectors in category III for example, and 


for all countries, are found to be ranked before all sectors 
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in category I. This is to be expected, since the method of 
triangularizing the matrices was based on the strength of 
either the ua or wy indexes and this was also the basis 
on which sectors were classified in tables 3.3 to 3.7. 
Triangulation of the input-output matrices, however, has the 
advantage of ranking each sector individually instead of just 
the categories as in the said tables. Thus a clearer picture 
is drawn with regard to the sectors which are closest to 
final demand and which depend more heavily on intermediate 
goods, and the sectors that depend exclusively on primary 
factors. The triangulation method, in other words, facil- 
itates the choice of sectors that are more likely to start 
an industrialization and therefore a development process in 
an area. Such sectors could be particularly useful in areas 
where a market for their products exists locally because of 
a reasonable population density and/or income levels, for 
example, or where markets could be easily reached because of 
transportation facilities existing in these areas. Such 
areas could have been experiencing a lack of development 
kacause they depend on just one or two industries which 
though very large are of the type that have weak "backward" 
linkages (mining industries e.g.), and could not therefore 
start a development process. 

Often such mining industries are heavy exporters 
and their production is therefore greatly affected by changes 
in foreign demand. But any changes in their production have 


severe and direct repercussions on the economy of the areas 
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in which they are located. The recent slack in the inter- 
national nickel markets caused the two nickel factories in 
the Sudbury area to cut their labor requirements by up to 
30%. Since the two factories are by far the most important 
employers in the area, the economy of the area now faces a 
more severe employment problem than the rest of the country. 
An industry such as the "transportation equipment" industry, 
found to be near the top of the triangular table,could in 
this particular case be of great help at least in the long 
run. Whether the industry produces trucks, cars or rail- 
road equipment it is of the type that is most likely to draw 
in supplier industries that themselves could be users of 
intermediate inputs. Even snowmobile production could be a 
very promising start. 

A second observation that can be made on the basis 
of the relationship between the triangulation and the 
classification method followed in tables 3.3 to 3.7 is that 
category II (Intermediate Manufacture) does not follow a 
specific ranking but overlaps both categories. This also is 
to be expected since its member industries being heavy buyers 
and sellers of intermediate inputs and outputs buy and sell 
from and to other industries located up or down the hier- 
archical ladder. 

It is worth emphasizing once more the role played by 
the industries located at the two ends of the pyramid. The 
industry at the top is highly dependent on other industries 


for its inputs. But it sells nothing to other industries; its 
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total output goes to final demand (including exports). At 
the other extreme, the industry located at the bottom, as 
for example the coal mining industry, buys little or nothing 
from other industries in the processing eee Most of its 
total output is sold to other processing sectors however. 

An eae in demand for the products of -an,»industry 
located at the bottom of the pyramid will hardly have any 
effect on the production of the industries above it. The 
effects of an increase in demand for the products of the 
industry located at the top, however, will spread through 
the economy from higher to lower sectors. That is, this 
industry has a strong activating effect on the sectors located 
below it whenever the demand for its product is increased. 
Such an effect could result, for example, from the establish- 
ment of a "transportation equipment" industry in an area. 
This industry, shown at the top of the pyramid when the 
"compromise" ranking is considered, is highly dependent on 
other sectors such as steel, machinery, rubber products, 
services and so on. The industry therefore could act as a 
strong magnet and attract at least some of the supplier 
industries close to where it is located. Since most of its 
supplier industries are of the type that themselves have 
relatively strong backward linkages and could therefore 
attract their own supplies, the probability that the 
"transport equipment" industry will be a good nucleus for 


further industrialization is fairly high. 


padded x0 anavil ayid ette0 ppanan ler 
ati io tec .x03088 prikaaspoxd erty sna 
.%avewon 2103998 pireag074 iorigo o+ bios af tuo Ist 
yitavbst a6 30 aiouboug sdt aot bnemeb ot ocevniae ah “- 
yas svat yLbuye! Lhiw bimsxyq odd %o mottod eds a cra ; 
eft .A% svode aobiteubnk 2835 2° cae iataiat all? so. I y 
edt 20 etbuboug sd3 103 Gnameb at geesIDAl Ah to 8: to re 
dogotds beowgs fiw viavewod .got sds #5. bodeool fi 
etdd vat thdT  .crotese towol oF sonecd moat ymamone od?” y 
beseool 2totoee of? no 329325, puissvitos piers s ash tit all 
 gbeesavaci ei Jauborg 324i 1072 Sesateb edt Jevenadw, 44 woled 
-daildedee silt mova \efamexe 103, ,ifvess bhupo sastiea ne dows 
.pexes a6 ai yidevbor "JInongeups noidssz0qesger2" & to jnem ; 
4 fernw Bineivya off 20 qos ods 35 mwode yasenbad a 

mo taebaegss vines at PARE? ai paLAass "92 Lmoxqmos” Ps 

,eteuboug zeddsx ,Ysenidoem «fsete, 26 ad azetone aK 

6 a6 45g Pigos A deta | yetauies 3A? 30) 02 bas sonivaga 
xetiagbe 33 $0. suas tesel 26 Jocitté Bab Jonpsm PHOS 
esti 16 saom sonte eboesood eit +i stenw of seots “tle 
aved aevioemonid ttl) Peres otis 20 Sts votsiepbr saiiac 
srotexreit bios bas aspednil biawiced pnotse yte bates 


etid Shiid wihidedy rs odd yestigque, awe sheer 


SA, 7 
ns iz 


so2 auodourn See, he Sd iliw yateubai Tomq top: 


sped alia aokamn 


ie: 


In addition to the role that an industry, located 
at or near the top of the pyramid, can play in starting 
industrialization, it can also be considered in cases where 
economic recovery is the goal. Since such industry or 
industries can activate the group of industries located below 
them in the pyramid, an increase in consumption of their 
products could have much stronger effects in reactivating a 
depressed economy than would be the case if the increase 
in final demand was for the products of industries not so 
strong in "backward" linkages. 

As was explained in chapter II, the indexes discussed 
so far, namely the u; and War do not take into consideration 
the indirect effects of an expansion of an industry upon the 
rest of the economy. The indexes that can be used when such 
repercussions are examined, are those that are derived from 
the inverse input-output matrix. These were an index of the 
"power of dispersion" an index of the "sensitivity of 
dispersion" and two indexes of "variance." They are repeated 


here for convenience. 
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Indexes of variance: 
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The comparability of these indexes, is also affected 
by the country differences that affected the cruder indexes u; 
and Wi. 

Index Db, (power of dispersion of industry j) is similar 
to the u. index in the sense that it measures the effect that 
industry j has on its supplier industries. It can therefore 
be considered as the "backward" linkage effect of industry j. 
Unlike u. however, index oe is more inclusive since it considers 
not only the effect that industry j has on its direct suppliers 
but also the effect that it has on industries selling inputs 
to its suppliers. Table 3.11 shows the values of index D5 
for the countries and industries examined in this study. 

The index that resembles Ws is the S; or "sensitivity 
of dispersion" index. Here again, index S; is more inclusive 
than Wie It not only considers the effect that industry i 
has on its direct customer industries but also the effect 


that it has on the industries that buy from its customers. 
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INDEXES OF THE POWER OF DISPERSION D. 
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Industry Japan Italy UsS.A. Norway Canada 
a, 1.45 1.43 Lok] 1.24 ANS OS) 
2 A grata) Ly21 1.24 L279 LS 
3 esi 1314 1.36 Desk eo 
4 es) ve eye) tae) we 
5 Spl 1.24 43 1.40 1.42 
6 70 cand Sa 268 74 
% 96 DR cea les OZ 92 ae f/ 
8 1.24 1320 Hed 8) Od 1.04 
9 L503 1a) aie Ord 1.04 1.04 
10 ean 1.40 1.14 1.42 WE 0s) 
A a i) OG 1.04 a0 La02 
ie 1.40 1.46 NG 109 15200 
3 95 94 a0 3 noZ A 8) 5) 
14 SN) ron 96 09 1.08 
LS Dog als) lie, 158 ibe 18) IESG) 
16 1.04 Te RS) 94 0.8 153.0 
d ie 65 74 aFSO 9 81 87 
18 We a) 76 67 81 
Lo 1.08 89 ches) T0.0 Dal! @ 
20 94 A bycae ie 0 1.40 LeveL 
PANS 80 69 shee 66 80 
Ze iPega la TO Heals 14 AA ky 
PAS: 87 60 76 JAS 88 
24 76 61 65 83 70 


Note: The figures have been calculated from relation 2.8. 
The numbering of industries is in accordance with 
Table 3.1. 
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Table 3.12 shows the values of Ss. index. In order 
to show more clearly which industries have relatively high 
and which have relatively low values for the two indexes we 
will apply the two way classification used for my and Wi. 
These classifications are shown in table 3.13 to 3.17. 

On the basis of the classifications made in tables 
3.13 to 3.17 we are now able to make two types of comparisons. 
Firstly one can compare the Canadian has S5 table to those 
of the other four countries and secondly, we can compare the 
Dis S; and the Bae Ws tables for each of these countries. 

The first type of comparisons should tell us whether 
the similarities between the production structure of Canada 
and those of the other countries as revealed by the Pet S; 
indexes, are still as evenly spread as was indicated by the 
Was w,; Measures, or whether these similarities are stronger 
among some pairs of countries and weaker among others in the 
group. 

It is possible that since the ov. S; indexes measure 
not only the direct but also the indirect linkage effects of 
our industry on the rest of the economy, they may take into 
account industry relationships that could cause greater 
similarities among some but not all countries. Such relation- 
ships could not have been considered when the cruder Was Ws 
indexes were used. 

The second type of comparisons that is that between 


the Di, S; and aa Ws indexes should indicate whether or not 


industries shown to have relatively strong "backward" and 
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Industry Japan Italy Uso. An Norway Canada 
Ab ets) 56 may, 61 63 
2 79 80 ane!) 87 83 
3 -63 WS) ao2 66 -78 
4 53 56 2o7 95 63 
5 60 13 76 ei if e) 
6 96 73 1.24 sige es: 2007L 
f 54 67 .69 62 66 
8 By, 56 . 80 71 98 
9 66 68 64 63 69 

10 eo 2 1.94 iee2 8 flay a iapayal 

piee 82 88 aor) 7k 79 

1 Cie) 2229 ieee Mee ye 1.35 

13 65 69 68 67 68 

14 f2 86 s3 86 79 

alse, leer: 226 1.54 1.42 P00 

16 1.04 54 ted 84 13) 

17 65 20 5S 2 tel: 2a 1.33 

18 55 68 68 a2 66 

19 75 87 85 He) 1216 

20 L207 1.09 cel 3.8 79 

Zu 69 Te ie 88 85 

ee Ue SH) 89 36 Laie dale 

23 el 2 09 Lae tage gh 1 07 

24 dz 0 o7 03 ei 2 oy 


Note: 


The figures have been calculated from relation 2.9. 
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TABLE 3.13 


CLASSIFICATION OF INDUSTRIES IN JAPAN BASED 
ON D, & S. VALUES 
J al 


ivalayelh (S35 3S dk 
il, 


Note: 


III Final Manufacture D. 
1. Apparel 1,45 
2. Leather & Products I 2X8 
a 5. Grain Miil Products 1.10 
oa 
G 
= i 8. Transport Equipment 1.24 
O A 
0 
3a” 9. Rubber Products 1.03 
o 1l. Machinery P23 
19. Petroleum & Coal 
Products 1.08 
IV Final Primary 
Production Ze 
3. Processed Food -88 
. 4. Fishing <9 
a 
3 6. Transport & Trade 70 
3 
8 ee Industry n.e.c 96 
uv 
Ay * 
ye BAER Non Metallic Mineral 
: Products -96 
a 14. Lumber & Wood Products .99 
17. Agriculture & Forestry .65 
18. Non Metallic Minerals .75 
21. Metal Mining . 80 


Intermediate S; Soe Al 


Data are taken from Tables 3.11 and 3.12 of this study. 
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Ss. II Intermediate Manufacture Be S. 
EN Sts) 10. Textiles il dei e 
Ee) 12. Iron & Steel 1.40 3.10 
60 15. Chemicals 1,051.61 
Be) 16. Printing & Publishing 1.04 1.04 
oo 22. Paper & Products ees 
ot 

Sips) 

I Intermediate Primary 

Ss Production me S5 
-63 20. Non-Ferrous Metals £94010: 
293 23. Services Bee) heen. 
-96 24. Coal Mining Pet- 

roleum & Natural Gas .76 1.20 
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TABLE 3.14 


CLASSIFICATION OF INDUSTRIES IN [TALY BASED 


Final Ss. <a: 


III Final Manufacture 


aL 


Manufacturing 
DE 
a) 
Xe 


16. 


22. 


Apparel 

Leather Products 
Processed Food 
Grain Mill Products 
Industry n.e.c. 


Transport Equip- 
ment 


Rubber Products 
Machinery 


Lumber & Wood 
Products 


Printing & 
Publishing 


Paper & Products 


IV Final Primary 


4. 
or 
13. 


is. 
(2) 


Primary Production 
hl 4 
we 
o 


Alis 


Production 
Fishing 
Transport & Trade 


Non Metallic 
Mineral Products 


Non Metallic Minerals 


Petroleum & Coal 
Products 


Metal Mining 


De 

J 
1.43 
eel 
1.14 
1.24 


als Ta 


2220 
SLs 
1.06 


ae 


0. 
Le 


94 
Se) 


230 


09 


II Intermediate Manufacture ye Se 


10. 
ies 
NTA 
20. 


i 


Lie 
23. 


24. 


ON D. & S,. VALUES 
a] 1 


Intermediate Ss. = ik 


1 


Textiles 1.40 1.94 

Iron & Steel 46" cee 
Chemicals UP 7 A AP RES 
Non-Ferrous Metals A lege eh Eee 


Intermediate Primary 

Production leh, Sh 
1 i 

Agriculture & Forestry.74 2.63 


Services TOOMEZOS 


Coal Mining Petroleum 
& Natural Gas 2Ol eo. 


Note: Data taken from Tables 3.11 and 3.12 of this study. 
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TABLE, 3. 15 


CLASSIFICATION OF INDUSTRIES IN U.§.A. 
BASED ON 2, & aH VALUES 


Finatis, -< o 
a 


DIL 


Hoe 


J 


Manufacturing 
D 
© 


IV 


Ap 
Te 
13. 


1 


14. 


< 


J 


16. 


Primary Production 
Dr 


Gy. 


21. 


Final Manufacture 


Apparel 


Leather & Products 


Processed Food 


Grain Mill Products 


Transport 
Equipment 


Rubber Products 


Machinery 


Petroleum & Coal 


Products 


Final Primary 

Production 
Fishing 
Industry n.e.c. 


Non Metallic 
Mineral Product 


Lumber & Wood 
Products 


Printing & 
Publishing 


Non Metallic 
Minerals 


Metal Mining 


Dr 
J 


oped) 
94 


76 
6 


-68 


oe 


ahi 


-68 
Bie: 


EL 


LO; 
12. 
15. 
le 
20. 
22 


i 


6. 
PAE TE, 
24. 


Intermediate Ss. = il 


Intermediate Manufacture ee S 


Textiles Mg dl Th AS 
Iron & Steel peal 'Guele oe 
Chemicals - 75185154 


Agriculture & Forestry 1.09 2.31 
Non-Ferrous Metals 15 SHO} Abe AUS) 


Paper & Products EL Ome rs O 


Intermediate Primary 


Production 18). Sh 
5 a 
Transport & Trade 10 eee 
Services se Wee? 


Coal Mining Petroleum 
& Natural Gas 205) OS 


Note: Data taken from Tables 3.11 and 3.12 of this study. 
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TABLE 3.16 


GLASSIFICATION OF INDUSTRIES IN NORWAY 
BASED ON Ds 


III Final Manufacture De Ss. 


Apparel ee GL 
Leather & Products 1.27 .87 
Processed Food I aloe © OTe: 
Grain Mill 

Products 540) IY 
Transport 

Equipment L204 37s 
Rubber Products Ika. Gas! 
Machinery £24021 701 
Lumber & Wood 

Products 1.09 .86 
Printing & 

Publishing, 1208 2.86 


Petroleum & Coal 
Products 


Final Primary 
Production D atl 


Fishing -69 .95 
Industry n.e.c. 292, .62 


Non Metallic 
Mineral Products ALE G7 


Non Metallic 
Minerals ay Se 


Metal Mining 


& S, VALUES 


II Intermediate Manufacture 


10. Textiles 

i2. ° dron & Steel 

5. Chemicals 

20. Non-Ferrous Metals 


22. Paper & Products 


I Intermediate Primary 


Production 


6. Transport & Trade 


17. Agriculture & Forestry .81 


23. Services 


Table based on data from Tables 3.11 and 3.12 
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TABLE 3.17 


CLASSIFICATION OF INDUSTRIES IN CANADA 
BASED ON D, & S5 VALUES 


Final Ss. & 1 


86 


Intermediate Se > el 


III Final Manufacture ye S, II Intermediate Manufacture ee Ss. 
1. Apparel 09>. 63 10. Textiles ik OB) thatsul 
2. Leather & Products 1.15 .83 12. Iron & Steel PSO Omeers:S 
3. Processed Food lbh) 78 15. Chemicals OO mel 
= 5. Grain Mill Products 1.42 .79 19. Petroleum & Coal 
G ‘ 5 dk(0) GSAS 
7 8. Transport Equip - eget Ae : 
i = ment 1.04 .98 22. Paper & Products ue a ys 
OA 
& . 9-9 Rubber Products 1504 © P69 
ei (e) 
| 11. Machinery 102 red 
= 
14. Lumber & Wood 
Products 1 OSke 9 
16. Printing & 
Publishing LeOle aS 
20. No-Ferrous Metals Ma oe AS) 
IV Final Primary I Intermediate Primary 
Productions D. Ss, Production Diese 
J a J ak 
4. Fishing pot aos 6. Transport & Trade ARS PAR I /Bt 
S 
c 7; Industrysn.e.ct Ho £2 6G 17. Agrictulture & Forestry.87 1.83 
pS) 
% 13. Non Metallic 23, Services actions Dale, 
3 Mineral Products Poo Oe 
4 
M418. Non Metallic 
M Minerals -81 .66 
Cl tn J 
f&A21. Metal Mining ae Onmenest ei} 
uy 
A 8624. «=Coal Mining 
Petroleum & Natural 
Gas S7ON, . OF 


Note: Table based on data taken from Tables 3.11 and 3.12. 
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"forward" linkages when measured by the Use Ws indexes are 
also the sectors indentified as such when the more comprehen- 
sive indexes are used. This would give us an idea as to how 
close the Use we indexes come to measuring the total (i.e. 
direct plus indirect) linkage effects of an industry and 
whether they can be used as substitutes for the Dis S; 
indexes. 

To see how strong the structural similarities are 
between Canada and each of the other potter ice and to be able 
to compare the results with that obtained with the Ma Ws 
indexes, we will follow the method of comparison used when 
these latter indexes were examined. That is, we will compute 
the percentage of sectors that are present in the same 
category (i.e. categories I to IV of tables 3.13 to 3.17) for 
each pair of countries that includes Canada. This percentage 
is computed on the basis of the average number of sectors in 
each category for each pair of countries. The results of these 


computations are tabulated along with those obtained in the 


u. 


4 Ww; case. They are illustrated in Table 3.18, A and B. 


If we start with the comparisons among the five 
countries, we observe, on the basis of table 3.18 B, that 
except for the pair Canada-Norway, all other pairs of 
countries show about the same similarities. That is, there 
is no pair of countires, except for Canada-Norway, that has 
consistently higher percentage values than any other. With 
the exception, therefore, of the pair Canada-Norway the 


results for the other country pairs are consistent with the 
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TABLE 3.18 


PERCENTAGE OF INDUSTRIES PRESENT IN THE SAME CATEGORY FOR 
EACH PAIR OF COUNTRIES 


A 


(Based on a Ws indexes) 


Sgr hace Canada Canada Canada Canada 
Categories Japan ttaly USNs Norway 
I 40% 543% 403 | 403% 
II 92 87 87 87 
thy Gk val Pel 83 92 
IV Qe 29 40 50 
B 


(Based on Phe S. indexes) 


——Countries| Canada Canada Canada Canada 
Categories = .Japan italy U.S.A. Norway 
I 33% 33% 66% 100% 
Awe 80 88 79 80 
tel gal. 86 78 90 
IV 65 67 | 76 90 


Note: Percentages are calculated on the basis of data from 
tables sae3 toese7yvand Jk3 to. ser/: 
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results obtained when the Mair Ws indexes were used. 

In the case of "Canada-Norway," the greatest 
Similarities are observed in categories I and IV, that is 
the categories of "Intermediate Primary Production" and 
"Final Primary Production" respectively. 

Before we attempt to explain these similarities we 
must note that the "coal mining, petroleum and natural gas" 
industry is missing from the Norwegion classification of 
industries.? Such an absence could affect the observed 
similarities in any of the four groups had this industry 
been present. 

Having considered this source of possible error we 
can look now at categories I and IV. 

The similarity of industry 6 (transport and trade) in 
the five countries can be explained by the fact that this 
industry consists of two subindustries which if taken 
separately each would show forward linkages of different 
strength in different countries but when these subindustries 
are aggregated to form the bigger industry these differences 
cancel out causing the new bigger industry to show a forward 
linkage value which is more comparable to that of the 
corresponding (bigger) industries in the other countries. 


For example, the "transport" part of the industry is expected 


——_——_,-—— 


The absence of this industry from the list of indcus- 
tries in this study, is due to the absence of the "petroleum 
and natural gas" subindustry in the Norwegian list. This 
last chance would make the aggregated "coal mining, petroleum 
and natural gas" industry least comparable to that of the 
other countries and therefore the aggregated industry is 
dropped altogether. 
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to show low S; (forward) value for Norway since most transport 
services in Norway are of the ocean shipping type and Norway 
is known to sell such services to other countries. tis 
selling of services is an export and is therefore tabulated 

as final demand in Norway's input-output model and this gives 
this subsector a low S5 for Norway. On the other hand 
Canada's main customers of transport services are other 
Canadian industries (most probably due to the large distances 
within Canada) and not final demand sectors, whether domestic 
or foreign. This fact makes the "transport" subsector to 

show a high S; (forward linkage) value for Canada. To 
compensate for such differences in S; values of the transport: 
subindustry the "trade" subindustry is most probably showing 
opposite differences in the values of this index. That is 
Canada must be exporting a higher proportion of the output 

of the "trade" industry relative to Norway. This would result 
in Canada having a low S. value for this subsector which then 
compensates for the high Canadian S; value for the “transport” 
subsector. The opposite must be the case for Norway. 

These conclusions are not based on a clear evidence 
arising from input-output table observations. The conclu- 
sions could be justified however, on the basis of general 
observations on the economic activities of the two countries. 

The next industry appearing in category I in both 
countries, is the “agriculture and forestry" industry. This 
industry is also found in category I for Italy. In fact the 


two countries where the "agriculture and forestry" is not a 
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on 
member of category I, are the United States and Japan. In 
the first of these two countries, the industry is classified 
in category II because, as was explained earlier in this 
chapter, U.S. farmers and foresters make greater use of 
intermediate inputs such as services which give that industry 
a higher "backward" linkage strength in the U.S. than is 
the case in the other countries. 

In Japan on the other hand the industry shows weak 
"forward" linkage effect probably because of the greater 
consumption of less processed agricultural products. 

These observations with regards to the U.S. and 
Japan point to the conclusion that there is nothing special 
about the relationship of the Canadian and Norwegian 
productive structure that would cause the "agriculture and 
forestry" industry to fall in the same category in both 
countries. The special circumstances are rather present in 
Japan and the United States and seem to be mainly due to 
differences in income levels. The low per capita income in 
Japan that causes consumption of less processed agricultural 
products and the high per capita income coupled with the 
possibility of a greater variety of agricultural and forestry 
products that may require relatively more intermediate inputs 
in the U.S., cause the shifting of that industry to categories 
other than I. Canada and Norway on the other hand fall in 
the middle of the road on both counts, a fact that cause their 
"agriculture & forestry’ industry to show high "forward" 


but low "backward" measures. The case is the same for Italy 
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and most probably for many other western countries. 

There is little that can be said about the third 
industry in the group. The "service" industry is located 
in category I in all countries and therefore there does not 
seem that a special relationship between Canadian and 
Norwegian structures of production has caused this simi- 
larity 

In short, none of the above three cases seems to 
indicate any special similarity in the production structure 
of the two countries. 

Looking now at category IV, which also shows a high 
similarity between Canada and Norway, we observe that out of 
the five industries that are common for the two countries 
four industries are members of category IV for all countries. 
It seems therefore that the greater similarity observed for 
category IV in the case of the pair Canada-Norway is not so 
much the result of the industries included in it as it is 
the result of the industries excluded from this category in 
the two countries but included in it in other countries. 
This means that if there are any stronger structural simi- 
larities between Canada and Norway, such similarities must 
be looked for in categories other than IV. But the remain- 
ing categories II and III do not show any greater similarity 
between this pair of countries as compared to any of the 
other three pairs. 

The general conclusion that can be drawn for the 


pair Canada-Norway is that although the pair at first 
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appeared to show greater structural similarity than any 
other pair, a closer examination of groups I and IV which 
have caused such appearance revealed no special similarity 
of production structure between the two countries. 

A second major observation that can be made on the 
basis of the comparison of Dae Ss. tables among the five 
countries is that the percentage of sectors that are the 
same is much greater in categories II and III. It will be 
remembered that this same observation was made in the case 
where the us? Ws tables (tables 3.3 to 3.7) were compared. 
In other words categories II and III are still the most 
stable categories even when the more comprehensive Dis S; 
indexes were used. 

When we now compare the Dir Ss; and Usy Wi tables 
for each country, we observe a general shifting of sectors 
from categories II and I towards categories III and IV in 
the Des S. tables. In other words, when the D., Ss. indexes 
are used to measure linkage effects, industries which have 
shown strong "forward" effects when these effects were 
measured by the Ws index are now showing that their forward 
effect, as measured by the S; index, has weakened. This can 
only mean that of any attracting effects that an industry 
may have on its customer, these effects do not go beyond 
their immediate customers. If they did the S, index 
that measures the effects of an industry not only on its 


customer industries but also on its customers' customers, 


would have been strong. 
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The following are some of the industries that have 
shifted. 

Industry No. 5 (grain mill products) has shifted 
in all countries from category II (Intermediate Manufacture) 
to category III (Final Manufacture). This is an example of 
an industry whose products do not go many steps in the 
processing ladder after they leave the industry. They are 
rather headed for one, possibly two steps only before they 
reach final consumption. When the ws index is used the 
next processing step counts very much thus giving the index 
a high value but when the S; index is used this next step is 
only one in many that can affect the index. If following 
higher steps are missing then the S. index will have a low 
value while the ws index which measures only the first higher 
processing step after the product leaves the "grain mill 
products" industry will maintain its high value. "Metal 
mining" and "coal mining" are two more industries that shift 
from a high to a low "forward" linkage value when the Ss. is 
substituted for the Ws index. This shift could be taken as 
an indication that their "forward" effects do not go beyond 
their immediate customer industries after which they drop to 
very low values because the products of such customers head 
for final demand and most probably for the export sector of 
final demand. In fact in the case of Canada the products of 
the "metal mining" industry goes mainly to final demand,a 
high proportion of which is export demand. Thus this industry 


shows low "forward" linkage effect even when the Ws index is 
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used aS a measure. 

What can now be said about the ability of the Us, 
Wi indexes to substitute for the more comprehensive Day Ss. 
indexes? As far as the ns index is concerned it does seem 
to be a very good substitute for the a index. Sectors 
that were found to have relatively high By values were also 
found to have high 4 values. The me index therefore can 
be considered to be (on the basis of these findings) as good 
a measure of the "backward" effect of an industry as is the 
Dy index. With respect to the "forward" linkage effect, 
however, the We index seem to overestimate the strength of 
the linkage as it can be seen from the shift of sectors from 
high to low "forward" values when the S; instead of the Ws 
index is used. 

If we now, on the basis of the above analysis, were 
to construct a list of industries that are most likely to 
generate further industrialization in their area, we would, 
as in the case of the simpler User we indexes, have a list of 
industries whose main characteristic is their relatively 
strong "backward" linkage effect, now measured by the wie 
index. 

As in the case of table 3.9 the list will include 
only those industries that are in categories II and III for 


all countries without exception. Table 3.19 is such a list 


of industries. 
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TABLE 3.19 


INDUSTRIES MOST LIKELY TO GENERATE 
FURTHER INDUSTRIALIZATION.1 


1. Apparel ll. Machinery 

2. Leather & Products 12. Iron & Steel 

5. Grain Mill Products 15. Chemicals 

8. Transport Equipment 19. Petroleum & Coal Products 
9. Rubber Products _ 20. Non-Ferrous Metals 
10. Textiles 22. Paper Products 


A comparison of tables 3.9 and 3.19 shows that both 
tables contains the same industries. Actually industries 19 
and 20 should not have been included in table 3.19 since 
industry 19 is missing from categories II and III for Italy 
and industry 20 is not in these two categories in Japan. The 
Japanese case however shows values close to the average “ie 
Ss; for that country and is therefore a borderline SSIS Both 
of these industries are in categories II and III for Canada 
regardless of the indexes used. 

This close similarity between tables 3.9 and 3.19 
show more clearly the substitutability of the oy for the 
D, indexes. Since both tables were based on the strength of 
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the "backward" linkage effect of industries and since both 
tables are the same it means that the us and D5 indexes are 
equivalent or almost equivalent for measuring this effect. 

The classification of sectors used in tables 3.13 
to 3.17 were based on the relative strength of the "backward" 
Dir and "forward Sir indexes. The classification made no 
attempt to separate these industries that in addition to 
showing high "backward" effects have the characteristic of 
drawing their inputs evenly from the country's industrial 
system. These are the industries that were named "Key 
Industries" by Rasmussen. 

Such industries have been defined in chapter II as 
those that have relatively high oe and relatively low bs 
values, where Ve is an index of variance indicating how 
evenly or unevenly an industry draws its inputs from the 
industrial system. A high tke value indicates that industry 
j buys most of its inputs from only a small number of other 
industries. 

We wish now to identify Rasmussen's "Key Industries" 
and to see how they compare to the industries in table 3.19 
that is to industries that have been found most useful to 
economic development. To do that we need to tabulate the 
V. indexes for all industries and all countries. This is 


5) 
done in table 3.20. 


On the basis of table 3.20 and table 3.13, we can 
now form a list of "Key Industries" for each country. Each 


list will consist of industries that have a D5 value greater 


ve 
d#od sonde bus veitéenint 20 footie spsAnk! “Saswxtosd” edt 
ets aoxsbri — ¢a bas ee add teas encom ti omea edt oxs soldat 
.tos2ts igus pritwessm soit tasisviups jaomLs 10 thelsviupe 
€5.€ aeidset nit bees exotosa to noitsottieeslo AT 
“Kiswiosd" aft to dipnexte svidsiox oft 10 Soesd sxow VILE os 
on sbsm nottsoftieasis eit, .zexebai .)2 biswiot” Bas vi 


ot noksibbs nt tedt eotxdeubnit sans odsxsqee oF tqmetts 
40 oisaitesosisdo sit eved esostis ‘Brewtosd” pid patworde 
[stasevbat e'yxtavo> sit mori yinevs atueant xiedd paiws sb 
yeu" bemsn stew sect aeitieuvbai edt sus geasdT -mesaye 
_asaanmmesh yd “aekxdeubal 
es TI sedgsdo nt beniteh mesd over eeiageubri dove ; 
eV wot yisviselos bas 4 ipid yleviselor evad terit seodt 
wod paitsoibai somsitsv to xobai as el eV syedw ,Beulsv 
edt mort etuqni ati awsitb yiteubni os yinaevens xo yineve 
yiteubai tsft eotsoibni evisv /V dpid A .moteye Istutaubat 
seitto to 16d Llemé s yino moxt eduqni adi to Je0m ayud t 
-perigeubat 
"soirxuteubnl yet" 2' neeeumesa yiisnshi ot wom deiw sW 
CL.€ ofdet ni asiatevSat edd o¢ ousqmoo yas wod esa oF brs 
od Inteens teom bavokt need oved tafis esitgeubat o¢ ai tant 
eft ot¢siudst o+ been ow gadd ob oT .tnemqoleveb okimonose” 
ai aid? .aeiadnuos [is bas eeixtepbai [fs 102 wexebat pV — 
.0S.€ sided mt emoB 


meso Sw ,f1.€ sidst bas OS.£ aldss to earesad sat a0 ae 
dosd .yxtntoo dose tot “eoitteubnt ys" Yo teil s atto® won 


totsexp sulsv eo 6 ovsd tsdt+ esixteubni to teteanoo Iliw teil 


98 
than one and a v, value lower than the average V5 value for 
the country examined. That is, if a country's average Vi. index 
equals to V. 


J 
must have i and Me values that satisfy the conditions ee egy 


3.30 e.g. then a Key industry for this country 


and Me < 3.30. Table 3.21 contains a list of "Key Industries" 
for each country. It can be seen from table 3.21 that only 
five industries are key industries in all five countries. At 
the same time it is also observed that, with the exception of 
the "textiles" industry, each key industry is on the "Key" 
category in three out of the five countries. It can there- 
fore be argued that even under this more restrictive defini- 
tion of a "Key Industry" the comparison of such industries 
among the five countries shows that the structure of produc- 
tion of these countries js not dissimilar. The definition 
is more restrictive in this case because, here, in addition to 
choosing an industry that has strong "backward" effects, the 
choice is limited to only those industries that spread these 
effects more evenly on the supplier industries. 

A type of industry that could be thought of as "Key 
Industry" in a slightly different sense than that of Ras- 
mussen's is one that shows relatively strong "forward" link- 
age effects and at the same time shows a relatively more even 
distribution of such effects than other industries. For lack 
of a better term, such industries shall be called "Forward 


Key Industries." A list of this type of industry could be 
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TABLE 3.20 


INDEXES OF VARIANCE V, 


Industry Japan Italy UsSaA. Norway Canada 
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Note: The figures have been calculated from relation 2.10. 


aeer:: 
: = 4 


ere, 


£ C 
“6T°€ pue IT°€ seTqeL worzy uayeq ere “A pue “GQ AOF senTeaA suL : ALON 


A A 
Cia | 


GO mea cacade Lge Bln, = = TO. © Oiluel: = = sjonpoig 3 Jedeqg °*7Z 
LOS Tit = = E56 Olar (Octet Soe 39 ae 6 > = STeIOW SNOAATSY-UON *OZ 
£0°6 OL. T 1G28° OOF 1 Svits SOSL = = 9072 .2O"T szonpord 
TeOD BF umMeTorzed “é6T 
Ges eod OT, = = as = EQi¢ OTal ES a vOmL 5utysttqnd ¥ Butqutig *9T 
SO° 6-80-45 OfSE Ge. t Coe eater = = LC cea) aaa! STeOTUsyD “ST 
So; 6 805T See GOnT = = Boece Teal = = POOM 8% ZeqUMT “FT 
POLE COAL Conc Oe TE Sv°e vot 2 eee) a Een ce ect Azeutyoew =* TT 
as i = a Loco Viet = = = - SOTT3IXOL “OT 
S8°¢ VOT SOLE YO aL Ep 7c. 60tr VO.c) JL ELiceco, — szonporg azeqqny °6 
5 a Saas 8 ae @ SMre TOU Veo @ OCheL OO lc OGat LSE Ce VCt queudtnbg yzodsuezL °g 
1S°@ Gro ob, & OFT .  SEEC” GOT Sef Vest CE OteL sqonpord TTTW UTeAD °¢G 
Gre Oe ant SOSE- chy T CONC eC mL Cte 7 eaet = = poowd pesss00id “€ 
= = OSee, Leo cee roe OPS 4TCcr = = SqoONpOsd (8 Ac 4eeT Fc 
£0" s-) 60 aL COme Ve. TL OL ee Eile 68°C frit 995¢ SVL Tezeddy °T 
a aq “A Fo eA KG an q eA “q 
fs c c c c 
Sa NS a Se cee Ee ji BeOS le 0's PAS Sar re (OY ST Seer = Azysnpur 
OO leo CG CO" Fa < Fc OG Te orl, HG b <> a 0001. <a uoTIERTIAD 
epeue) AeMION SaiGein ATe3aI ueder Azqjunop 


SAHIYLSNGNI Ady 


Te°e FATAL 


7 
se 7 7 7 a 
= - a) t - 5 - 
- | — . 
«2.0 yis3t anaet 
a ta mF <8 i <3 
> ¢->-¥ 06.€ > 27 
as je Se Le are. 
vol v 4 = v 4 
£ i YY -& ae 
$0.6 86.0 ar.€ Vi-L eas Ess 33,5 Bb.1 
2.6 VS. fe.6 peak @b.£ iS. ie - 
20.€ SIit sejs stl Cie BLT -| = 
PL.E. 0.1 ay.s €&b.! er. 2S .1 oL,£ Oi 
188-6 40-1 (s.f£ 68.5 00,5 oS. | FeS abe 
‘€0.€. 90.1 58,5 20.8 bals. Sted rs tou 
‘<= fee M.i -- = - = 
SS.£ Of.t espe -b0.! $6.6 30.2, £655 Ess! 
be,t e0.f _ — BE. go:<1- = = 
O€.e- 05.1 @S.b Biel ~ - TS.E€ COVE 
ae . ‘ ce.8- 06 E6,5) BOLE 
f2.£ 00.£ gb.f 20.1 -- ab.& s0uL 
=- - ta.€ Of. ca.e°€L.L = = 
To. Sane = pe FAvk& oL.f = = 


CL. bas Le soide? nOzt nosed 236 .¥ bas 6 202 doulev si? -@TOW 


TOY 


TABLE Swe. 


INDEXES OF VARIANCE Vj 
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fairly useful where price and income controls are deemed 
necessary. Instead of authorities applying controls 
indiscriminately, they could direct their attention to indus- 
tries that, because of their importance as suppliers to the 
rest of the industrial system, could affect the price level 
in very many industries and therefore, most likely, in the 
economy as a whole. | 

In order to identify such industries we need to 
tabulate the values of the ve index for all industries and 
all countries examined. This is done in table 3.22, 

1 will be recalled that a low Vv index indicates 
that the ith industry spreads its forward effects relatively 
smoothly throughout the spectrum of its customer industries. 

On the basis of table 3.22 and table 3.12, which 
contains the corresponding S5 values, we are now able to form 
a list of "Forward Key Industries" for each country. Each 
list will consist of industries that have an S, value 
greater than one, anda Vv. value below the average Vv. 
value for that country. 

The five lists are shown in table 3.23. 

Table 3423 shows that only four out om Lhe yten 
industries in it are "Forward Key Industries" in all five 
countries. The comparability however, is better than it looks 


at first glance. | Withethe exception jofgthe SPetroleumyand 


TSuch average values are indicated at the bottom of 
Tables 3.12 and 3.21. 
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Coal Products" industry, all other industries are "Forward 


Key Industries" in the majority of countries. 


3. The "Gamma" Index 

In the preceding comparisons it was shown that 
industries with relatively strong "backward" effects were 
more comparable than other industries. This conclusion 
was mainly based on direct observations on the similarity 
of membership of categories I to IV among the five coun- 
tries,+ There exists however, an alternative method of 
showing what types of industries are more comparable than 
others. 

The method makes use of an index that was described 
in chapter II of this study and was named the Gamma 
index. The index measures differences between individual 
input coefficients of the same industries in two different 
countries. The smaller is the value of this index, the more 
Similar are the two industries compared. 

Using such an index one can examine similarities or 
differences among any type of industries and therefore 
Similarities or differences among industries having relatively 
strong "backward" linkage effects. The method therefore 
could serve as a check on the results obtained earlier on 


"backward" linkage industries. 
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With the help of this index ten two-country com- 
parisons are possible, each comparing the twenty-four 
industries listed in this chapter. The results of these 
comparisons are shown in table 3.24. 

Two types of comparisons can be made on the basis 
of this table. Firstly, we could make a general comparison 
of similarities or differences in the production structure 
of the five countries. Secondly, we could make an examina- 
tion of individual industries to see which industries are 
the most comparable as among the five countries. 

In order to examine similarities among countries 
we could use the mean value for each column and look for 
the smallest such value. The two countries in a column 
showing the smallest mean value would then be considered 
as having the most similar production structure. 

The mean of a column however could be affectec. by 
extreme values in each column. To avoid such an effect we 
shall use the median of a column as a measure of similarity 
in production. The rule is the same. The smaller the 
median of a column the more similar are the production 


structure of given industries in the two countries. 
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GAMMA MEASURES 
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The following list shows the median between each pair 


of countries. 


Ttaly — Japan Seye: 
Japan - U.S.A. Bis) 
Norway - U.S.A. 70o 
Norway - Japan 74 
iets Wi Mike iy 19 
Norway - Italy 57H! 
Canada - Italy mae }) 
Canada - Japan 98 
Canada - U.S.A. AYES) 
Canada - Norway ahs) 


A look at this list shows that Italy and Japan are 
the most ponnarenle pair. They have the smallest median. 
Canada on the other hand, seems to compare more with the 
U.S.A. than with any of the other countries. This greater 
comparability with the U.S. could on the one hand be attributed 
to a similarity in technology between the two countries but 
awe (efejblikel also be due to the greater similarity in the treat- 
ment of the classification of industries in the input-output 
tables of the two countries. No definite conclusion could 
therefore be made on the basis of this observation. Similarly 
the smaller comparability observed between Canada and Italy 
and Canada and Japan could be due to the different treatment 
of intersectoral transactions followed in these countries. 
As has been pointed out earlier, Japan uses the "activity" 


instead of the "establishment" as a basic unit of 
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classification. Thus intermediate products produced and used 
as inputs within the same establishment are recorded, in 
Japan, as intrasector transactions. This method of recording 
transactions has an effect on the value of the diagonal 
elements Os of the Japanese input-output matrise. This in 
turn influences the value of the "y" index, therefore, the 
results of the comparisons between Japan and each of the 
other countries. Since Canada is using the establishment 
as a basic unit of classification, a discrepancy could result 
in the comparison of these two countries. Here again no 
definite conclusion can be made as to similarities or 
differences in the production structure of these three 
countries. Any conclusions are further weakened by the fact 
that unlike comparisons based on thon Ws and Dir S. indexes, 
comparisons using the "y " index are more sensitive to 
differences in prices of inputs in the different countries. 
As mentioned earlier the "y" index makes use of differences 
in "individual" coefficients. This being the case, it is 
difficult to invoke the law of averages to help us out as 
we did for the other indexes at the beginning of this 
chapter. 

It is reassuring to know that in similar comparisons 
where the " Y" index was used, Chenery and Watanabe have 
found that "of the prices of the various inputs by far the 


most important difference is in that of labor."* Since we 
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make no comparisons of labor coefficients here, this means 
that differences in prices do not interfere very much in our 
case. There could be some interferences nevertheless, and 
such a possibility therefore must be kept in mind. 

| Such a possibility combined with the accounting 
discrepancies just mentioned tend to make us conclude that 
no particularly strong similarity or difference exist between 
any pair of countries and that therefore, Canada's production 
structure equally resembles that of any of the other countries. 

In order now to examine whether certain types of 
industries are more comparable than others we shall classify 
all possible two country comparisons on the basis of the 
magnitude of the " y" index of the industry and the type of 
tne Crodeery 

‘Since we are interested to see whether or not the 
strong "backward" linkage industries are more comparable than 
others, we shall divide industries into two types. One type 
will include relatively strong "backward" linkage industries 
which we shall call "Type A" industries while the second 
type will include all other industries which we shall desig- 
nate as "Type B". 

As "Type A" industries we shall consider only those 
included in tables 3.9 and 3.19. This 1S done’ for two 
reasons. Firstly, the industries included an these two tables 
are not only strongly "backward" linked industries, they are 
also the most comparable among such industries. The "Y" 


test in this case, will show whether or not such comparability 
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still holds when individual coefficients, rather than 
linkage indexes, are examined. Secondly, some industries 
in tables 3.9 and 3.19 are of the type considered to be 

most desirable for economic development and it is important 
to know whether or not these industries satisfy all possible 
tests of comparability. As was explained earlier it is 

easy in an affirmative case to choose an industry likely to 
develop an area without worrying as to whether or not the 
industry will succeed in area B when it was known to have 
succeeded in area A . 

Table 3.25 shows the two types of industries for all 
countries considered. The table is an adaptation of Chenery 
and Watanabe's table vrs But where the two researchers have 
used the terms "Manufacturing" and "Other" industries we have 
used the terms "Type A" and "Others." Their "Manufacturing" 
include all strongly "backward" linked industries. Our 
"Type A" however includes only those of the strongly "back- 
ward" industries that are such in all five countries. The 
term "Type A Industries" is therefore more restrictive. 

The left-most column of table 3.25 includes four 
ranges of magnitudes of the "y " index. The table shows 
the number of times that a comparison of different industries 
of a country with the corresponding industries in each of the 
other countries produces a "y°" index that falls within a 
certain range. For example, suppose we observe the number 
18 in column A for Japan. Suppose also that the number 18 
is gituated across the range 0 - 0.499. This means that a 


i oT ea 
Ibid., p. 500. 
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categorized as "Key Industries" in the "backward" sense 
belong in type "A" industries.+ This means that the 
Rasmussen type "Key Industries" are also of the most com- 


parable type of industries. 


4. Conclusions 

Several conclusions can be drawn on the basis of 
the comparisons made in this chapter. One such conclusion 
is that Canada's production structure shows no special 
Similarity or difference as compared with the production 
structure of any of the other four countries compared. It 
is in general fairly comparable with any of the ones examined. 
Any differences or similarities observed are not very pro- 
nounced and may be explained by similarities or differences 
in the methods of industry classifications and by the fact 
that no correction was made for price differences among 
countries. 

The fact that Canada is closer to the United States 
than to any of the other countries compared does not seem 
to have led to a more similar economic structure as between 
the two countries. The fact that Canada has a large export 
sector relative to its national product does not result in 
any special similarity of the Canadian economy to that of 
the countries with similarly and relatively large export 


sectors. 


Iohis can be seen by comparing Tables 3.21 with 
Tables 3.9 or.3.19.0of this»study. 
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The main reason for such evenly spread similarities 
among the five countries seems to be the similarity in the 
technology used by these countries. It has been pointed out 
in several places in this chapter,where different types of 
industries were examined, that technology was the main reason 
for the comparability of some types of industries and not for 
others. Thus the greater relative comparability of industries 
having both strong "backward" and strong "forward" linkages 
was explained by the fact that these industries were more 
sensitive to technology than to final demand or sources of 
raw materials.+ Their low sensitivity to the last two factors 
is due to the position these industries hold in the industrial 
hierarchy. They are located close to the middle of this 
hierarchy and are thus less affected by changes in final 
demand or sources of raw material. Since,however, these 
industries are users and suppliers of intermediate products 
and since such products are in the majority the results of 
existing technology it follows that when technology is 
different in different countries "Intermediate Manufacture" 
industries are also expected to be different. The fact that 
they are not indicates that the same technology was used in 
all countries examined. 

Industries that are "Final Demand" or "Resource" 


oriented are also influenced by the technology but such 


tthe reference here is to "Intermediate Manufacture" 
type industries i.e. to industries of category II in Tables 
Sgsenote .dvandssi:23ttotsel7* 
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influence is weaker compared to final demand and resource 
vel aeoee Both of these factors differ in different 
countries causing a relatively weaker comparability of these 
industries. 

This greater comparability of the ‘Ma whgaceucind! 
aS against the "Primary" type industries is the second 
conclusion arrived at in this chapter. This conclusion 
holds regardless of the type of indexes used to make the 
comparisons. 

AS Enird conclusion that can be drawn trom the com— 
parisons of this chapter refers to the substitutability 
of the ae and Ws indexes for the De and Ss. og The 
comparisons showed that the Da index is a very good sub- 
stitute for the more comprehensive but also more time 
consuming ps index. This is a useful conclusion for cases 
where the "backward" linkage effects of an industry must be 
calculated but where a complete input-output table for the 
country or region does not exist. The u, value can in 
this case be relatively easily obtained from available 
engineering data on the jth industry's inputs and output. 
Calculation of a oe index, as it will be recalled from its 
descriptions in chapter II, requires a fairly complete 
input-output matrix. 

This case of substitutability between simpler and more 
complex indexes does not hold in the case of the "forward" 
Hinkageveifecttofiaan industry. In this jcase,.the Ws index 


seem to overestimate the "forward" effect and therefore a 
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calculation of an Ss. index is necessary when a more accurate 
estimation of the "forward" linkage effect of an industry is 
needed. 

A general reflection on the results obtained in this 
chapter points to the fact that, for purposes of development 
of a region or a country, the "Manufacturing" type industries 
whether of the "Final" or "Intermediate" type are more 
desirable than "Primary" type industries.* 

Whatever the value of "Primary" or "Resource" type 
industries for earning foreign exchange or for increasing the 
per capita income in their area through the multiplier effect, 
they seem to have two drawbacks. Firstly, their high capital 
intensity precludes great increases in labor employment even 
when the size of these industries is substantially increased. 
Secondly if a permanent development of an area is desired, such 
industries cannot be relied upon to do the trick. Their low 
"backward" linkage effect cannot attract supplier industries, 
while their potential "forward" effect will not develop unless 
restrictions on exportation of their products are imposed. 

If one wants to be pessimistic, one can think of a sudden 
reduction in the production of such industries, a reduction 


that could come about by a saturation of world markets, a 


lnpinal Manufacture" refers to industries clas: ified 
LnecLOUpelliaOt pTabples opscetouss7 "ana syle tO eo. 1). 


see B.W. Wilkinson, Canada's International Trade: 
An Analysis of Recent Trends and Patterns (The Private 


Planning Associations of Canada February 1969), p. 101. 


are 
etnius0s stom s celw yrse2ooes ei xebnt' 42 M8 waste 


ei yxteubai as to sostis ebanett “baswio?” att to. 


aitit ni benistdo etivest edt mo aorsoslies Lsxenep A 


gnemgoleveb to eszoqiuq to? ,jsds tost ods of ataiog xesqado 


esiuteubai eqys " pivutoetunst” ois “widnuoo & nee) nolpet 6 to 
siom sus ogqyt "otetbemredit" to "Isnri" eft to sortodw 
vepintasbat agyt "yusmrsd" apis eldsextesd 

eyyt "SayvoesA" ro “yxemixd" 20 sylav ons yevedenW 

a 


~ont roi to spnsioxe npistot pitaxysa tor eatrteubat 


ers tisdt ai smoonl stiqso 19g 


sit prLess 


,tos2its ssilqtsium sdt dpuoids 5 


fstiqso dpid 1tiedz yiserit .etosdwsixb ows svar oF mesa yous 


neve tnomyolqme srodsl at aoe2s6etont $sa%0 nab lve1g yiienesnai 


i . bsasexront yilsitnssedue ai asiyteubni seeds to este ed? asdw 


dove ,bsuiesb ai seis mB 10 snemgqolevesbh “snenemteg & ti yilbaoose 


wol 1i6dT .dDixd oft Ob oF nogy borfex ed tonnes aeiuteubal 


vastuseubat wiigaque sosists sonnsy jostie spsanif "“brewilosd" - 


gastau golevsb jon Litw toetis "“Hyswrot” Isitanetoqg tient olinw 
<baaogmt exs esouborq zLet to noitstioaxs mo enoijoixzsest 
nabbue s to Anidt aso 90 oigeimieesq od o¢ etnsw emo 31 | 


nolfoubex 6 ,aeizteubnt dove to aoijouborg eft at notsoubex 
5 ,atoexusm bliow to soissaiusse & yd tyods smo, luoo ted | 
. ; 


new EELS 

bottirzeasfo estuteubat ot axotort “exysosituasmM canke* 
“CL.€ od €L.€ Bas V.£ ot €.€ esider Yo IIL quoze ak 
opr Iss Bree, = Me 2 Fu) Ey) 36) Sr ditae spareet W- a 2® 
TS; HISdILS bane 1T Jnenes to ar wi 


f0L a 4 i e = ie fick BE a O° anor: an BC : + 


Mby) 
discovery of a similar resource jn the previously importing 
countries, or a displacement of such products from world 
Markets by products of a new technology. Such a reduction 
or possible termination of the operation of a "Primary" 
industry could cause severe depression in the area that 
depended on the industry. Had this been an industry of the 
type that attracts other industries, its life or death would 
not necessarily mean the life or death of the area in which 
it is located. The new productive activities created in the 
area, in this case, would cushion the loss of the original 


industry. 
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CHARTER Ly 


METHODOLOGICAL AND STATISTICAL PROBLEMS INVOLVED 
IN INTERTEMPORAL COMPARISONS 

It was pointed out in Chapter III that the inter- 
national comparisons of industrial linkages had to be made 
without corrections for possible price differences among 
the countries examined. The main reason for this was the 
difficulty of constructing the appropriate price indexes 
for such a correction. 

Although difficulties are also present in the 
construction of price indexes necessary for the inter- 
temporal comparison of Canadian industries, it was thought 
that such difficulties were nat as great as in the case 
of international comparisons (data are expected to be more 
homogeneous, for example, when only one country is examined). 
In this case the resulting indexes are expected to be 
relatively more accurate and their use could improve the 
comparability of linkages discussed in the following 
chapter. 

In this chapter an attempt will be made to construct 
such price indexes. 

A second task in this chapter is the reconciliation 
of the two Canadian input-output tables used for the com- 
parisons of industrial linkages. 


The input-output table completed in 1949 follows 
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closely the generally accepted form of a square matrix 
with one to one correspondence between industries and 
commodities. The 1961 Canadian model, however, abandons 
this form and uses instead a rectangular matrix with 
more commodities than industries. There is a need therefore 


for reconciliation of the two tables. 


1. Price Indexes 
Two types of price indexes and their variations are 
most frequently used to deflate data of one period in terms 
of another. These are the Laspeyres and the Paasche indexes. 
The first uses as weights the base year value ve 
of each item included in the index, where Vo = Po* Ao, 
ige.} vB is the product of the price Py of the item in the 
base year and its quantity a5 produced in that year. 
The Paasche index uses as weights the value V,0f each 
item in the index. The difference is that ve is the product 
Po Ans That is, it is the product of the quantity of the 


item produced in year n and its price in the base year o. 


In symbols the two indexes are expressed as 


p 
a ees: ) Dead 
ee ek ee Po and P= 
L ) P 
a } Po *In 


where Py refers to Laspeyres index while ns refers to Paasche. 
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The advantage of Laspeyres index is that the weights 
are fixed and it is only the prices that change from year 
to year. The index a measures the change in cost of the 
quantities actually purchased from what the same quantities 
would have cost had they been purchased in the base year. 
The Canadian price indexes constructed by the 
Dominion Bureau of Statistics (now Statistics Canada) use 


a variation of the Laspeyres formula. 


2. Wholesale Price and Industry Selling Price Indexes 
Ideally what one would hope to find, when attempting 


to compare two input-output tables for different time periods, 
is a price index series which (a) has a base year coinciding, 
or being very close to one of the periods and (b) uses the 
same classification of their component items as the one 
used by the two tables. 

This ideal situation does not exist in the case of 
Canada. In 1950 a new series of Canadian price indexes 
using as a hbase the average between 1935 and 1939 (i.e. 
1935-1939 = 100) replaced an earlier series having 1926 
as base year (1926 = 100), "Chief Component Materials" was 
used in both series, as the standard of commodity classi- 
fication. However, the classifications used in the two 
Canadian input-output tables are mainly classifications 
of enterprises. For this reason indexes referring to 
industries are more appropriate than those referring to 


commodities. Thus the General Wholesale Index and its 
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component series based on a "Chief Component Material" 
criterion, are unsatisfactory. 

In 1961 Statistics Canada introduced a new series 
of wholesale price indexes under the name of "Industry Selling 
Price Indexes." According to the Bureau, "these indexes 
express the current composite price of shipments of commodities 
of Canadian manufacture as percent of the base year (1956) 
price equivalent which is taken as 100 percent. "1 The indexes 
correspond to the "Standard Industrial Classification" which 
is used in the Canadian input-output tables. This correspon- 
dence is the main distinction between the "Industry Selling 
Price Indexes" and the previously published wholesale price 
indexes. 

The base weighting period of the new indexes was the 
year 1953. This year met most of the requirements for a base 
period. The Bureau's comments are that "Supplies of materials 
and manpower in manufacturing seemed to be adequate; the 
inflationary effects of the Korean conflict had largely 
subsided . . . . Finally, the level of activity in 1953 gave 


promise of a satisfactory perspective for a number of years."2 


lnominion Bureau of Statistics, Industry Selling Price 
Indexes 1956-59, Catalogue No. 62-515, p. 7. 


2pominion Bureau of Statistics, Indexes of Real 


Domestic Product by Industry (1961 Base), Cat. No. 62-515,1968, 
Daas. 
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The year 1956 was selected as the base year because 
it was difficult to collect accurate prices prior to January 
1956 and it was felt that difficulties would outweigh the 
benefits to be derived from indexes for earlier years. 

The weights used in the calculations of the "Industry 
Selling Price Indexes" are based on total value of shipments 
of firms grouped in an industry. The indexes, are calculated 
according to the Laspeyres formula. Thus the weights are 
fixed for an extended period of time. 

Industry selling price indexes as published by Statis- 
tics Canada are measures of prices received, by manufacturers 
for goods they sell and consequently elements of purchaser's 
price paid by other industries are not considered in the 
indexes. Thus freight, insurance and taxes are excluded from 
price quotations. The indexes therefore reflect producers' 
prices. This has the advantage of making the series more 
comparable than if they contained freight, insurance and taxes, 
which vary not only from industry to industry but also from 
time to time. Furthermore such series are more suitable for 
deflating the Canadian input-output tables which are also 
calculated on the basis of producers' prices. 

There are two disadvantages in using these indexes 
for deflating the Canadian input-output tables as they are 
aggregated in this study. 

Firstly the indexes do not include all industries 
classified in the input-output tables but only the manufac- 


turing industries. Thus input-output sectors 1 to 6 and 
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37 to 42 of the 1949 Standard Industrial Classification, are 
not in the series and therefore they have to be calculated 
separately from other series available. This introduces 

an element of heterogeneity in the deflation of the tables 
since some sectors would be deflated by one series while 
others by other series. There is also the danger of leaving 
some commodities out of the indexes calculated separately, 
while these commodities are included in the new, i.e. the 
Industry Selling Price Indexes series. The calculation of 
weights of such fragmented series is difficult and the results 
are very doubtful. 

The second disadvantage of the new series is that they 
use the year 1956 as a base year. To deflate the input-output 
tables, series having the year 1949 as a base would be needed 
Since 1949 was the year of reference of the first of the two 
Canadian input-output tables compared. 

To overcome this disadvantage, an attempt was made 
to project the series backwards to 1949. This was done by 
fitting. a. line, through -the, available;data from 1956 to 1965. 
Needless to say that this kind of projection was done only 
for the sectors included in the "Industry Selling Price Index" 
series. 

While this index generation was in progress an 


alternative unpublished series was supplied by the Dominion 
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Bureau of Statistics.! The base year used in this series 
was the desired year 1949 but the series was extended only 
Up) ton LISse 

At first it was thought that a linear projection up 
to 1961 would be sufficient and although an approximation it 
could serve as a good proxy for a 1961/1949 price relative: 
A comparison, however, between these series and those derived 
from the projections of the Industry Selling Price Indexes 
(for the year 1958) showed that a rather serious discrepancy 
existed between the two. 

Thus the thought of using either one of these two 
series was abandoned and a new approach was used. The method 


2 series produced by the 


is simply this. A quantity index 
National Accounts Division of Statistics Canada was used in 
conjunction with current dollar gross domestic production at 
FactOr=cost “anda "industry Or-origin: 

The quantity index series using 1949 and 1961 as base 
years were contained in the "Indexes of Real Domestic Product 
by Industry (1961 Base)" respectively. 

These two series included all or almost all the 


components of each industry as these industries were defined 


in the two input-output tables used. Furthermore they included 


lnetter from Mr. R. B. Hoffman, Chief, Customer 
Service and Analysis Section, Input-Output Research and 
Development Staff, Ottawa, Ontario, December 1, 1969. 


2pominion Bureau of Statistics, Indexes of Real 


Domestic Product by Industry (1961 Base), Cat. No. 61-506, 


1968. 
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all industries but three, as these industries appeared in the 
1949 Input-Output Table. 

The three missing industries are 

1. The group of (a) agricultural implements (1949 Input- 
Output number 27), (b) iron and steel products not elsewhere 
classified (1949 Input-Output number 28), (c) non-ferrous 
metal products not elsewhere classified (1949 Input-Output 
number 31). 

2. The group of (a) jewellery and silverware (1949 Input- 
Output number 30), (c) miscellaneous manufacturing industries 
not elsewhere classified (1949 Input-Output number 36); and 

3. Service industry (1949 Input-Output number 42). 

The price index for the first group was constructed 
from linearly projecting the 1958 (1949 = 100) index provided 
by the D.B.S. to 1961 (1949=100) and using as weights for the 
three industries in this group, the weights provided in the 
"Indexes of Real Domestic Product by Industry." 

For Group No. 2 a simple average of the indexes of 
all industries was taken as the way out. This was made 
necessary by the fairly big discrepancy that existed between 
the projected index and that provided by Statistics Canada. 

The index for the "services" industry was simply a 
linear projection to 1961 of the 1958 index (1949 = 100) 


provided by Statistics Canada as no other suitable data were 


available. 


lppid., 35-44. 
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As mentioned the "Indexes of Real Domestic Product 
by Industry of Origin" are used in conjunction with current 
dollar industry output. 

The "Current Dollar Gross Domestic Product at Factor 
Cost" of the relevant (for avin study) industries was deemed 
to be a good proxy measure of an industry's total output. 
Furthermore, this measure seemed the more suitable one, since 
the real output indexes were also based on a real domestic 
product at factor cost.+ 

If such figures existed for the two years (1949 and 
1961) the problem of calculating price indexes would be solved. 

The Statistics Canada publication that has a fairly 
complete set of such data (complete in the sense that it 
covered most of the relevant industries), is the "General 
Review of the Manufacturing Industries of Canada" (1949 and 
1961).2 Unfortunately data on the basis of G.D.P. at factor 
cost was discontinued after 1952 and the basis for data was 
changed to "Value of Factory Shipments." An alternative was 
to use the data from the two Input-Output Tables. Since both 
tables contain figures giving the current dollar G.D.P. at 
factor cost they fitted the purpose. 

The calculation of price indexes for each industry, 


from these two series of data is simple. 


lpominion Bureau of Statistics, Indexes of Real 
Domestic Product by Industry 1935-61, Cat. No. 61-505, 
2pominion Bureau of Statistics, General Review of the 


Manufacturing Industries of Canada, Cat. No. 31-201. 


ere cise Las 2 ae” | 
thentue Hetw nolroauenes al bam. ote “Aighx0 to yxseubal yo 

| nian et Lob ; at 

Totnes $6 soulhor4 sisaenod ‘gaor xsl ied s0sve2” efT ite ; i ; 

hamneb esw esiajaubal (ybyde aid? xo?) snsvefsx etd Bo * c ) u “ 

.tvuqsyo [stot at ysdeubar ob to eteesom (aor boon # =f 

sctia ano sldétine stam on Bomany ervesem atid sromzedgat ‘1 o 

Sitssmob Issx 6 0 peaed oais gisw eaxsiat sugiwo fase Bie 7 

{ +300 40298? 98 toyborq © a 7 

bas €bCL) eteav ows ond wot bedeaixe esudpikt dove Ti aoa Bis f 


sbevioe sd Bluow esxehn! soita prtisivoisas to midowg andy (L9er* 
vinisl 5 end gods nolis.ortiduea shegse> epiteiagese ett «lat 
ti tedt Sense ody) ft ettigqnds) sisb tobe to doe SteLgmon- 
fexeneo" enfj-af , l(esinteubal tisvaler eae 80 geom berevoo" 
bis €b0f) “"shsaay 49 esiasteubnl poirut os igasM ond to welvel” 
TodosI $6 +Td,d io afeed edt no stab yletwagsso3K s, praet” 
esw até6b xO? alead ead) bas Seet tests Ssunitnooe tb iw aaah t a 
eew evissnisils cA, adnenigide yiodosl to saisv" of bepasdo : 
ditod sonte  asideT Jtuqsu0-Jegnl Owt sfit moxd ated ead Sen of” 7 
38 .9.0.9 asiiob srsziwo sit phivie sexugit alstiod Sbldse 


»S20qtrg sid bet rd yatt geod tosont 
> . 


\yitaubat doss 461 eskebni soiuq to aoisaluoles eff abe | 
-sfomke et adsb to ee ea 


: 11° ease - 
sou a ee preety a 


Sana 


Pcie tl ous soso iia PT TAY 


b daeeeer ‘to, wives 


LO CE. =. eee 


Lae 

We know the percentage change in real value of output 
of each industry. (This is given by the "Indexes of Real 
Domestic Product by Industry of Origins" series). We also 
know, or can calculate, the percentage change in value of 
Output measured in current prices. (From the two Input-Output 
Tables). 

Dividing the latter percentage figure by the former 
gives us the desired price index. 

To illustrate: 

Suppose the 1961 index of real output for agriculture 
(1949 = 100) is 115.2. Suppose also that the calculated 
increase of agricultural output in current prices is 109.2, 
The 1961 price index for agriculture (1949 = 100) is then 
pes = 94.5. The index, in this case, shows a decline in 
the price of agricultural products.1 

The actual calculations of price indexes was done by 
fixing the year 1961 as the base year and calculating the index 
backwards to give an index of 1949/61 price relatives. 

Where aggregation of industries was necessary the 
index of the new aggregated industry was calculated as a 
weighted average of the indexes of the industries in the group. 
The weights were 1961 weights and were calculated in the 
series as percentages of the Canadian Real Domestic Product. 


i 
The. figure of, 109.2 was,.found by dividing the 1961 


current dollar value of output in agriculture by the 1949 
current dollar value of output in that industry and multi- 
Biving by 100: i,e.°1,749 x 100 = 109.2 

pee. 
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The choice of 1961 as a base year was thought to 
be an improvement in the sense that,if conditions of produc- 
tion have changed, the more recent quantities give a more 
realistic picture than quantities calculated several years 
before. 

The basic data for calculating the Industry Price 
Indexes as well as the price indexes themselves are given in 
Table 4.3 at the end of this chapter. Price indexes are 


calculated using 1949 = 100 as well as using year 1961 = 100. 


3. Deflation of Data 
The method applied to deflate the 1949 table in terms 


of 1961 prices has the additional advantage of making the 
calculation of the inverse matrix corresponding to this table 
easier. 

If we relate the 1949 table calculated in terms of 
1961 prices with the 1949 table calculated in terms of 1949 
prices we are referring to a situation where, relatively to 
the base year 1961, only prices have changed. This means that 
if the set of technical coefficients (i.e. the elements in 
matrix A), are calculated for a year in which only prices have 


changed, we get: 
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The following is a close outline of Rasmussen's 
discussion, Op. cit., pp. 194-195. 
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where Pj, P are price indexes. 


The diagonal matrix of price indexes could be written 


as 
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In matrix notations we can write 
A* = pAp71 (4.2) 
where 
A* = [A* J 
1) 


If now instead of matrix A* we consider matric I - A*, 


equation (4.2) becomes 


[I - A*J= Tf - pAp Sop Te— Alp > 
and [I -A*]-1 = p[zr - a]j71p71 ° (4.3) 
or Z* = pzp + (4.4) 
where z= [1 - a]7t 


Thus in Rasmussen's words "the inverse matrix of a 
current year where only prices have changed can be calculated 
by premultiplying the inverse for the base year by the 


diagonal matrix of price indexes p and postmultiplying it by 
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the diagonal matrix prvi nl It can be seen that this method 
is easier than the alternative of calculating [I - ax)7t 
directly. This would have meant an additional inversion of 
matrix I - A* which is now avoided. 

In the Canadian data used here, the 1949 matrix of 
technical coefficients Ai 5 is given in current (1949) prices 
as well as in 1961 prices. The elements of Z (i.e. referring 
to 1949 in 1949 prices) were calculated directly. Then the 
elements of Z* (i.e. referring to 1949 in 1961 prices) were 


calculated from an equation similar to equation (4.4), i.e. 

ip thes oi, “ope! (4.5) 
from which it follows that 

7B tcp tw ee VA) (4.5) 
In terms of scalars (4.5) shows directly that 

hale ge a Are (4.6) 


In this study the data referring to Canada have been 
used in the form in which they appear when 1949 is presented 
in 1961 prices. This means that the indexes considered 
will have 1961 as their base year while 1949 is the "current 
year." In tables B-l to B-7 of Appendix B the aggregated 
1949 flow Canadian table is shown together with tables of 
"technical coefficients," i.e. the matrices A, and tables of 
the relevant inverse matrices, i.e. the matrices Z. In 
table B-l the 1949 aggregated basic table is shown. Table 
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B-2 is the matrix of technical coefficients A corresponding 
to table B-1. Its inverse matrix is shown in table B-3. 

The technical coefficients of the 1961 table that 
have been aggregated to correspond to the matrix of the 
technical coefficients of the 1949 table are shown in table 
B-4. Table B-5 shows the inverse of table B-4. Tables B-6 
and B-7 contain the matrix of the 1949 technical coefficient 


valued at 1961 prices and the inverse of it, respectively. 


4, The 1961 Input-Output Model 
Unlike the 1949 input-output model for Canada, the 


1961 model has features which are not characteristic of 
conventional input-output tables. For example, both the 
inputs and outputs of industries are classified in two ways 
(a) according to the producing or using industry and (b) 
according to the commodity produced or used. Furthermore, 
in the new system the number of commodities is greater than 
the number of industries. 

In this new system then, the one to one correspondence 
between industries and their principal products if abandoned; 
the principal or characteristic product of each industry is 
often subdivided into several commodities. Hence the table 
containing the outputs and intermediate inputs or industries 
is rectangular rather than square. This rectangular arrange- 


ment can be seen in Table 4.1. 
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TABLE 4.1 
HYPOTHETICAL EXAMPLE OF A SET OF INPUT-OUTPUT ACCOUNTS 


(For An Economy in which there are Three Industries which Produce 
Five Commodities) 


(Billions of Dollars) 


Commodities Industries Final Demand & Imports 


EPP eieeeerierieieie 
15 


1 
Commodities 3 Sy eae 14 
EC I 
Jee : 
A 46 
Industries B 35 
€ Pay) 


Commodity Taxes 


PELL LLL 
BEEBE ie 
petPre : 

Surplus oe 


Where: P - Personal Expenditures on Consumer Goods and Services 
G - Government Expenditures on Goods and Services 
F.C.F- Business Gross Fixed Capital Formation 
A inv - Value of the Physical Change in Inventories 
NX - Net Exports of Goods and Services 
RX - RE-Exports of Goods and Services 
M - Imports of Goods and Services 


Indirect Taxes 


Wages & Salaries 


Source: D.B.S Op. cit., diagram. o, p. 3G. 
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Competitive 
Commodities 


Primary 
Inputs 


Total 


TABLE 


Competitive 
Commodities 
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Notations: Capital letters are used 


vectors and scalars. 
vectors are primed. 


is a vector 
is a vector 
competitive 
' is a vector 
is a vector 
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Column vectors 


is the matrix of the values 
is the matrix of the values 
is the vector of the values of total commodity outputs. 


of the values of 
of the values of 
commodities. 

of the values of 
representing the 


ye associated with final demand 


133 


4.2 
Final 
Demand 
Less 
Industries Imports Total 
U e gq 
Ve ye 


for matrices, small letters for 
and sectors are unprimed; row 


of intermediate inputs. 
Of Outputs. 


total industry outputs. 
final demand less imports for 


the primary inputs of industries. 
value of the primary inputs 
less imports. 


Source: D.B.S., op. cit., diagram 12, p. 136. 
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The following is a brief outline of the description 
of such a table as given by Statistics Canada.! The table 
and an abstract of it can be seen in tables 4.1 and 4.2 of 
this study. In the abstract, final demand less imports of 
competitive commodities is shown in a single column and is 
represented by the letter e. Similarly the primary inputs 
of industries are included in a single raw y'. 

Models based on the information contained in this 
framework involve two sets of assumptions. The first has 
the function of allocating the production of commodities to 
industries. The second establishes the production functions 
of industries which in turn determines the requirements of 
industries for commodity inputs. These assumptions, in 
conjunction with the accounting balance between total demand 
less imports and domestic production, establish input-output 
models in which outputs are determined as a function of final 
demand less imports. 

The assumption concerning the allocation of commcdity 
production among industries is that industries will preserve 
their share of the market for each commodity regardless of 
the level of commodity production. The mathematical exp7ession 


of this assumption is the matrix equation 


where vector g represents the value of industry outputs and 


lpnominion Bureau of Statistics, The Input-Output 
Structure of the Canadian Economy, 1961, Vol. 1, pp. 135-64. 
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vector q the value of commodity outputs. Matrix Dis a 
Matrix of coefficients which is computed by dividing each 
element in a column of the output matrix V by the correspond- 
ing total commodity output. D will be called the "Market 
Share Matrix." 

The production functions of industries can be defined 
by supposing that the value of the inputs of each industry 
are fixed proportions of the value of the total output of 
that industry and are independent of the composition of this 
output. This assumption is the familiar "industry technology" 
assumption which is a basic one in input-output analysis. It 


is expressed mathematically in the matrix equation 
Uaae=BG, (4.8) 


where U is the matrix of commodity inputs of Table 4.2. 

In the D.B.S. model, "vector i iS a summation vector, 
equal in dimension to the number of industries, whose elements 
are Aue equal to 1. The matrix product Ui is therefore a 
vector! containing the sum of the intermediate inputs of all 


industries classified by commodity. Matrix B is a matrix of 


tassuming n conditions and m industries (n > m) the 
Matrix product 16 Nn xn yale he eke VECTOR OG COMmModlULeS. 


The steps in deriving (4.10) and (4.11) are as follows: 
substituting (4.7) into (4.9) yields q = BDq + e from which 


q - BDg = e and q[1 - BD] =e. Or q = [1 - BD]~1le which is 
Fqtacru4.10).6 Substitutingesthis valuerof q back into eq’n. 
(4.7) yields g = D[I - BD)~le or g = [1 - DB]~-1De which is 


equinw (4:4). 
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coefficients which is obtained by dividing each element in a 
column of matrix U by the corresponding total industry output. 
B is in other words the industry technology matrix. Vector g 
represents, as before, industry outputs. Equation (4.8) then 
states that total intermediate inputs classified by commodity 
can be calculated as the product of the industry technology 


af 


matrix and the vector of industry outputs." The expression 


of the accounting balance between commodity production and 


intermediate plus final demand less imports is 


Si Selah (4.9) 


Substituting equation (4.7) into equation (4.9) yields the 


following input-output models. 


oD eee (4.10) 


[1.-.DB], tbe Cone) 


g 


and g 

The first of the two expressions transforms final 
demand less imports (e), into commodity outputs, while the 
second transforms it into industry outputs. 

Equations (4.10) can be omitted. Equations (4.11) 
could be solved for industry outputs and the results 
substituted into equation (4.9) to get commodity outputs. 
This second method has the advantage of avoiding the 
calculation of an inverse matrix for equations (4.10) whick 
would be equal in dimension to the number of commodities 
that is generally greater than that of industries. By 


contrast, the inverse involved in equation (4,11) is smaller 


WD. BeS OP « ake), Ppp. 137-38. 
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ne a dimension equal to the number of industries. Thus 
commodities can be detailed without requiring the inversion 
of a ieee matrix to solve for commodity outputs. 

In the 1961 model just described, imports are 
divided between competing and non-competing. Competing 
imports are treated as exogenous variables while non-competing 
ones are determined endogenously, either by the levels of 
industry outputs when they are used by industries, or are 
arbitrarily specified as constant proportions of final demand 
when they are used for final consumption. 

By contrast the 1949 Canadian model treats all imports, 


1 Since 


competing and non-competing as endogenous variables. 
this study includes comparisons based on the two input- 
output tables it is necessary to treat all imports in the 
1961 tables in a similar fashion. 

One way to determine the levels of competing imports 
is to consider such imports as a constant proportion of the 
total supply of each commodity. 


This can be formally expressed as 


m = fi(q + m) (Ade) 


where m is a vector representing competing imports, fi is a 
diagonal matrix of coefficients whose elements are the ratio 
of competing imports to total supply for each commodity. 


Vector q, as has already been defined, contains the values 


lyominion Bureau of Statistics, The Interindustry Flow 
’of Goods’ and Services, Canada 1949, cat.’ No. 13-510, 1956, p.12. 
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of total commodity outputs. Thus the vector sum (q + m) 
represents the values of the total supply of commodities. 
If equation (4.12) is combined with equations (4.7) 
and (4.9) modified so that matrix D* replaces D in (4.7) 
(i.e. g = D*q) and vector e* replaces e in (4.9) (i.e. 


q = Bg + e*) the following input-output model is obtained: 


g = [1-p*B]~+ p*e* (4.13) 
where D* =D [I-1] 
and e* =et+m 


In the 1961 Statistics Canada model, matrix D[I-{] 
of expression (4.13) "is the new market share matrix for 
which the matrix share coefficients of industries are calcu- 
lated as a proportion of the total supply of each commodity 
rather than as a proportion of the domestic production of 
each commodity. "1 

Matrix B has just been defined as the industry 
technology matrix, while D or pD* (when imports are included) 
is the market share matrix which determines the output of 
each industry. It follows then that the matrix product DB or 
D*B is the interindustry matrix of intermediate input 
coefficients. From these two matrices, D*B is the most 
appropriate for comparison with the 1949 [Ai] matrix since 


it is the one that treats imports endogeneously. 


15 .B.S. The Input-Output Structure of the Canadian 
Economy 1961, p. 141. 
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Matrices jt and B are included in the Dominion Bureau 

of Statistics’ publication where the 1961 input-output tables 
are given. Matrix D, however, is not for reasons of con- 


fidentiality.1 


lpata for matrix D were made available DY Or. OR. B. 
Hoffman of the Dominion Bureau of Statistics on January 27, 
ee H ide 
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CHAPTERS 


INTERTEMPORAL CHANGES OF INDUSTRIAL 
LINKAGES IN CANADA 


As time progesses, technology changes and this 
change is likely to change the production structure of the 
various industries and thus their linkage effects. 

Such changes could be detected by examining two 
interindustry tables reflecting the ruling technology in 
two different periods of time. 

In the case of Canada such two periods are represented 
by the 1949 and the 1961 input-output tables. The present 
study uses the aggregated form of these two tables. For 
purposes of comparability the tables are aggregated to a 
size of 38 by 38. 

Table 5.1 shows the aggregations made. The indexes 
used to measure the linkage effects of an industry for each 
of the two periods are similar to those employed for the 
inter-country study. A comparison of the corresponding 
indexes will then show the magnitude of the change. 

1. Changes in Linkage Effects over Time 

Considering the ug and Ws indexes first, the 38 
sectors are classified in a way similar to that of Chapter 
IIL. »~Table 5.2 shows the.valueswof the pa Ws indexes for 
the years 1961 and 1949 calculated in terms of 1961 prices. 
In Tables 5.3 and 5.4, the sectors are classified on the basis 


of these two indexes for the two time periods. 
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As was the case in Chapter II the demarcation lines 
for classifying sectors into the four categories, are the 
average values of uj and w; for each of the two years. The 
terms "final", "Intermediate" and "primary" have the same 
meaning as those in Chapter III. That is, sectors described 
as final, have low wy; values, those described as "primary" 
have low U4 values etc. 

The concepts of "indirect use" and "Indirect demand" 
are more comparable here where two different time periods are 
examined, than was the case with the international comparison. 
The reason is that the three sources of variations mentioned 
in Chapter III are reduced or eliminated completely. For 
example, there is no difference in the treatment of investment 
between the two periods. The establishment remains the basic 
accounting unit in the two periods and finally there are no 
changes such as transfers of secondary products to the sector 
of primary production. On the other hand there are cases 
where certain operations were considered an integral part of 
an industry in 1949 while they are recorded as separate 
industries in 1961. In the first case flows from one operation 
to another within the same industry are netted out, while in 
the second they would show as inputs to the separate industry 
and so would be recorded in the input-output transactions and 
thus alter the values of U5 and w;. Such is the case for 
example, with sector No. 4 (metal mining and non-ferrous metals 
smelting and refining). In 1949, the smelting and refining 


of certain companies were considered an integral part of the 
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TABLE 5.2 


RATIOS OF INTERINDUSTRY USE 


Ratio to Ratio to 
Industry Production u. Total Demand wj 

1949 J 1961 1949 1961 

1 (ND). 9) 36.6 NTP eh} 6507 
Z 20.1 46.3 94.0 89.9 
3 202.8 Ney 3) BD aS VARRZ 
4 22.4 47 Usha! 45.0 
5 TOS S80 74.9 60.6 
6 PMs) 4 {8} 3003 49.3 aves 
7 59 / 1667 LS ae 26108 
8 5230 VL .4 6.0 20.4 
9 BYAGO) Yee! silo 5(8) 8349 
10 69.7 61.3 Si4 20.0 
Alay WAS Uae 53855 69a 
12 56.3 oy al Wa ABs) 
isi 40.1 43.9 71.4 Onis) 
14 A3.3 AS/aa) BoD like 3} 
is) 27.8 S}2)5 A ZAtw, Bore 
16 Wie! (028 24.0 2B MO 
7s SOR 2 ANN 2 45.4 65nc 
18 Sisiere Sonne 24.0 22. 
19 Bish (0) 44.3 HO eS 
20 (Veh 48.9 Aled Libs) 
gi. SSas 46.8 REVE(S Se A 
22 BS), (8! 60R2 63 5Sew 
23 40.9 Bo Ab S).4 44.8 
24 42.6 ANS PUSA 65.9 
25: aoe) 46.9 83.8 Bh}, 5) 
26 Sous 49.0 Gyeheul O26 
OF | 41.6 Ag al, $35) (0) 80/52 
28 34.0 44.9 Bio 3h7/ 6 8} 
29 33} 7/ AD a2 AN rere: 43.9 
30 36.5 47.2 74.4 Silo 7 
hil Byal e BA ote WG M Soe 
32 “lal. 6) 49.6 SyS}.5 Al 60.6 
33 56.9 Aha Uf DTS Ss Ls) 
34 287 Sere 44.1 See 
35 Dee 20.9 (oats) 56.6 
36 (Ald 6 1b Sie (Exs},5 JL 60.9 
Shy 24.4 21.4 S50 26.8 
38 24.0 56.6 l4as3 64.1 
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Source: Data in this table are calculated on the basis of the 
aggregated 1949 and 1961 input-output tables for Canada. 
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TABLE 5.3 


TYPES OF INDUSTRIES 1949 
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Final Ww. < 41 


Intermediate Ww. > 41 


> 40 


Manufacturing 
u 
y 
=) 
oO 


37 
38 


Wh) Se 449) 
J 


Primary Production 


III Final Manufacture U. We LL 
Meat Products GOULA tat 
Dairy Products 52m rome 
Fish Processing 45 17 22 
Fruit & Vegetable 24 
Preparation 70m 1632 
Bakery Products 56, 92536 
Alcoholic Beverages 43 4 
Tobacco and Products 78 24 
Leather Products 53 24 
Clothing 43 4 
Paper Products 41 39 
Transportation 
Equipment 42333 
Construction SW pan. 
Final Primary Production | i ih 

move 
Metal Mining Zi ute 
Carbonated Beverages A058 37 3 
Confectionary & Sugar 5 
Refining ous) Pile) 
Furniture 39 24 6 
Miscellaneous Manufac- nly! 
turing Industries 34837 19 
Finance & Insurance 25736529 
Service Industries 24 14 26 
29 
30 
cih 
34 
a5 


Note: 


The values of u, 
The average values 


1 


Intermediate Manufacture we Ws 
Agriculture 43 48 
Grain Mill Products len 59 
Wood Products 56 63 
Printing & Publishing 43 77 
Chemicals 44 53 
Electricity, Water, Gas 42 68 


Intermediate Primary Production, | 


J 
Forestry 20 


Fishing, Hunting & Trapping2l 
Coal Mining, Petroleum & 


Natural Gas 19 
Non-Metal Mining 26 
Rubber Products 30 
Textile Products 38 
Primary Iron & Steel 36 
Agricultural Implements 34 
Electrical Apparatus & 
Supplies 39 
Non-Metallic Mineral 

Products 37 
Products of Petroleum & 

Coal 34 
Transportation Storage & 
Trade 34 
Communication 29 


and w, are from: Table: 5.2. 
for the two indexes for each group are: 


Group l Mae 37, w. = 64.9; Group ITI af = 50, Uy oe ole33 
IV wu, = 30.3, w. = 22.4 
5 a 


16.7; 
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12 
49 
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TABLE 5.4 


TYPES OF INDUSTRIES 1961 


Final W. < 45 Intermediate we > 45 
III Final Manufacture a we II Intermediate Manufacture oe we 
7 Meat Products ll Grain Mill Products 78 69 
< 8 Dairy Products 22 Wood Products 60 59 
§ 9 Fish Products 26 Agricultural Implements 49 62 
4 tS 10 Fruit & Vegetable Prep. 31 Products of Petroleum and 
3 x 12 Bakery Products Coal 53 90 
a 14 Alcoholic Beverages 32 Chemicals BoOroL 
3 5 16 Tobacco and Products 38 Service Industries 57 64 
g 18 Leather Products 
20 Clothing 
23 Paper Products 
27 Transportation Equip. 
33 Construction 
IV Final Primary Production 1 Intermediate Primary Production 
u,. W. Ws 
Jj 1 aacea: 
4 Metal Mining 47 47 1 Agriculture 37 66 
6 Non-Metal Mining 30 41 2 Forestry 46 90 
5 13 Carbonated Beverages 44 23 3 Fishing, Hunting & Trapping 26 71 
iy 15 Confectionery & Sugar 5 Coal Mining, Petroleum & 
g Refining 39 933 Natural Gas SiahOd 
i 21 Furniture 47 13 17 Rubber Products 41 66 
a r 28 Miscellaneous 19 Textile Products AAg mil 
e Manufacturing Industries45 37 24 Printing & Publishing 41 66 
cr ee Electrical Apparatus & 25 Primary Iron & Steel 47 86 
&o Supplies 45 43 30 Non-Metallic Mineral 
A 27 Finance, Insurance & Products 47 82 
Real Estate Zanal 34 Transportation, Storage & 
Trade Zleapu 
35 Communication 217 57 
36 Electricity, Water & Gas 32 26) 


Note: The values of Us and w,are from Table 5.2. 
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152 
mining operation. Thus flows of ores from the mines to the 
smelter were netted out. On the other hand, in 1961, smelting 
and refining was defined to be a separate manufacturing industry 
and flows of ore would in this case be shown as inputs to that 
industry and hence the values of u- and w: 


j vk 
1961. This can be better seen if we consider the case of two 


would be higher in 


Sub-industries which are parts of one larger industry. When 
flows from one sub-industry to the other are recorded, the 
ajji coefficient that indicates the inputs purchased by an 
industry from itself has, let us say, a given known value. 
When such record of intrasector transactions is deleted or 
lost, as was the case when smelting and refining was part of 
the=metal mining industry, the a; coefiricient decreases 
because its value no longer contains the value of the deleted 


intrasector transaction. We recall that the numerator U- of 


x | 
the uj; index is equal to , Kige where , Xs = ) aj4 Xj and 
) ai; includes the diagonal coefficient a;; (or aj4) which is 


2 
now smaller because the intrasector transaction is not rec- 


orded. Hence } aj j is also smaller and so is ) aij X; 


ik 
which by definition is equal to Uj (i.e. ) ais X; = Us). 
i 
Since the total output Xs of the larger industry is the same 
Us 
as before, it means that the ratio ts u, has decreased. 
pee 
J 
if 
-Since the U. decreases while Xs. remains the same and 
since by definition X. = U. + VA, (i.e. total output of 
industry j equals to the stm of intermediate inputs U4 plus 


the value added VA; in that industry), it follows tha VA; 
increases whenever’ U. decreases, i.e. whenever intrasector 
information is not racorded. The output X4 refers either 
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The opposite will happen if intraindustry transcations will 
be recorded in a case where previously were omitted. In 
this case the value of the us index will increase. Similar 
reasoning shows that the value of the wj index will decrease 
when intraindustry information is lost or increase when such 
information is recorded. 

In cases such as these, an increase in the value of 
the uj wij indexes does not mean an improvement in the linkage 
strength of an industry. One must be cautious, therefore, 
when interpreting the results of a comparison of tables not 
to attribute index changes to changes in technology, while 
in fact, these changes are due to changes in accounting 
methods. 

Looking at tables 5.3 and 5.4 we see that in general 
a similar classification is reached in each of the two years. 
When we examine the individual industries, however, we note 
a number of exceptions. Industry 1 (agriculture) } for 
example, has dropped from the "Intermediate Manufacture" 
category to that of "Intermediate Primary Production." It 
has, in other words, experienced a decrease in its us index. 


There is more than one reason for such a drop. 


to the sum of the outputs of the two sub-sectors of the 
larger sector or to the output of that larger sector without 
distinguishing how much comes from one-subsector and which 


from the other. 


ithe numbering of industries correspond to that of 
Tables 5..u. 
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One of the causes for the decline in the us index of 
the agricultural industry is, for example, the decrease in the 
agricultural input from industry 11 (grain mill products) .7 
It is however difficult to give a reason for the decrease 
without adequate data on the components of industry ll. This 
industry includes in its definition such sub-industries as 
"animal feed," which again is a group consisting of "stock 
and poultry feed,""flour mills," "prepared breakfast foods," 
etc. 

One must know which of these components has been 
replaced by other products as inputs to the agricultural 
industry in order to determine which of the aj4 coefficients 
caused the change in the us index. 

The agricultural industry also seems to have increased 
its own transportation and storage activities due perhaps to 
an increase in the size of the agricultural production unit. 
This again caused a decrease in its input coefficient from 
the "transportation and storage" industry and in turn in its 
uy index. The increase in its own transportation activity 
will be recorded in the value added section of the agricultural 
industry's column and thus will not cancel the decrease in the 
uy index. 

A second reversal that is apparent in 1961 is that 
of the "service" industry (industry 38) which has moved up to 


——-- 


The changes in inputs can be seen by comparing the 
38 industry input-output tables B.7 and B.8 of Appendix B. 


i. ee : aT) re to 
us a - 


aes 


Yo xebut ju are al sat toes sao 102 ina waa 


oft nt sanstoeb odz rotquinxe: 40% yet yuteubat £ ¢ 
> WA, al 
_(ajouboxq (iim nkexe) LL yxdeubat mozd ‘Sirgat Laks Ips 


a A¢eo3 
gesetoeb Ssxt tot moesex 6 evip od sivorgRES reveworl ef I 
i) 


aif? .{il yastaubat to etasnogmos edi ao seb e2eupebs tuodshw 
2s asiuzeubai-dse dove Aottinttep! ati at eebutont paren 


foota" to omidelenoo quorp 5 ei ateps dotdw “best fenkan® 
" shoot testissid beisqezq” “,elicm xsuo0l2"", beet yd Luog ‘bas 


ased 2sd atnenogmos seant to rgiriw word seum end 
texutiuoiips ent oF etwant es ajovbouq zee yd beoslgqet 
atfetoltisoo +;8 eft to fotdw entmssiesb o¢ webto mk yrteubak i 
_xebat ,u od mb epnstio ef boauso i 

hoesotont sve ot amese cals yisaubni [sxstivolaps eT 7 
o+ agaizeq oub eettivisos sypsitote bas nolssdirogenszs mwo asi 
$bas notsouboxd Lsxuusivoixps sit to este edz al eeseront ns 
moxt thetpittsoo Sugnt edt al sase1neb s bespso ft nkaps eidT 

ati mi muse ot bas ysseubis “epexose bas roLesssogenast3" ons 
ysivitos noigssuogensit avo est nk sesetons oT enbad - tw 
Istwelvoiues eda to aoisose bebbs eniay ate at bebroosz ed LLkw 
ort mk senezosb efit feonso ton Iitw ‘ewes Bas . ‘nimi Loo e'yxdeubat oe 
é xebai ¢u ; 

sedt at [800 nt tnexeqqgs et tad¢ feaxeves eae A eee 

ot qu hevem asd doinw (8€ yadavbnt) yxdewbal “eoiviea" eft to 4 
i, 

a 


eS 2, vel_ngee ed app 94 | ec 
a nibueadA X60 8.8 bos t 4 aelded 2 


J 7 Pe 
- a a we | Tt 


te, 
group II (Intermediate Manufacturing) because of an increase 
in both its uj and wy indexes. The change in value of both 
indexes is considerable as one can see either by comparing 
the values of the two indexes for the group in which they 
are included. In 1949 for example, the average u, value 
for group IV where the "service" industry fell. was 30.3, 
with services having a U4 value of 24. In 1961 the us 
average of group II was 57.9 with the service industry having 
a 57 uj value. Similarly for the Ww; index; in 1949 the 
service industry had a wy value of 14 while the average of 
the group (group IV) was 22.4. In 1961, this same industry 
exceeded the average w; value for group II, which was 62.2, 
and showed a w; index value of 64.4 

This strengthening of the linkage effects, both 
backward and forward, of the service industry is an indication 
of the important role that this industry plays today. 

By looking at the 38 industry aggregated tables B.7 
and B.8 of Appendix B one can see how this industry has 
increased its demand from such industries as "transportation 
and trade" (industry 34) for example, or from its own industry 
(industry 38). This suggests the important influence that 
the "service" industry may have on these two industries. An 
increase in services requires more transportation facilities 
and more services of a different type. One also cannot fail 


i 
The Us, a averages for each group are simple averages 
e 


of the values Of t two indexes in the respective groups. 
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to notice the increase in demand for "services" from other 
industries such as "forestry," the "chemical industry" and the 
"mining industry"in general. The provision of services may 
not be possible without inputs from other types of services. 

It is tempting to conclude from these findings on 
the "service" industries that the more the Canadian economy 
expands the more dependent it becomes on the "service" 
industry. It is also tempting to consider the "service" 
industry as an industry very useful for attracting new 
industries and therefore,in this sense, to be a "key industry" 
with regard to development. If one also remembers that the 
"service" industry is labor intensive one can clearly see 
its implications for the employment problem. 

A third reversal that is apparent from Tables 5.3 
and 5.4 is that of industry 6 (non-metal mining) which moved 
from group 1 to group IV giving the impression that it has 
lost strength in its forward w; linkage. This is not so 
however as can be seen by a more careful comparison of the 
1961 w; value for that industry with the value of the same 
index in 1949. Such a comparison shows that the w; index 
has gone up in 1961 showing an increase in the "forward" 
linkage of sector 6 rather than a decline. The increase in 
the forward linkage of that sector can also be seen by 


comparing its w; value with the average w; value for group 
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IV where the industry is classified in To6t = 


LoL SOML Vy) 
when one compares the Wj value of industry 6 to the average 
Ww; value for the whole economy in 1961. one sees that this 
industry has improved less, in terms of forward linkage, 

than the average improvement of the economy. This shows that 
although Canada has been increasing the further processing 

of the products of the "non-mental mining" industry, it still 
continues to channel a large proportion of the unprocessed 
product towards final demand probably towards the export 
component of final demand. 

A fourth reversal occurs in the case of sector 29 
(electric apparatus and equipment). This industry shows a 
decline in its wy index value in 1961 and is moved to group 
IV from group I where it was classified in 1949. 

A comparison of Tables B.7 and B.8 of Appendix B 
shows that although "Total Intermediate Demand" has increased 
in 1961, compared to 1949, it has not increased in proportion 
to "Total Demand." This means that an increased portion of 
this industry's products has been absorbed by "Final Con- 
sumption" and that the Canadian industrial system has not 
increased its inputs from that industry. 

"Printing and publishing" industry (industry 24) 
was also reclassified in 1961 to group 1 from group II due 

The average Ww; value for group IV for 1961 is w; 


= 33 while the averagé w; value for the whole economy for 
1961 is wy; = 45 as can be seen from Table 5.4. 


ver As 
gino ak ot .feer mbnettteasio at) ‘exsaubat eid | 
sustave ofd of @ ysgeuBad 2o eutev yw ent gexaqmon.4 _ 
eins ternfy aece ono .LeeL nt ymonooe slodw eee § 
,SpsAnil Buawtot to eared ni ,eael bevorgm esd yiseubak _ | 
der} awode eki? -\.ysondos. oft Bo Jnemevongni eysrevs- eds nse AN 
pateassorg +orleust ost priesexoni need esd shane? quoddis 
[fide si ,yeseubank "pntater Ledram-non" aig to etoubo1q edte20— 
hesaspomdny sit to solsi1ogetq episi 5 Jennado of aeunitnoo 
troaxe eid ebirswos yidedotq brameb f{enk? eabrawod souboxg 
.bvsmeb Isnit to tmenoqmod 
eS xod09ea to saso sft ai esupoo Isetever fzavok A if. 
6 ewothe yiteaobat eld? . (tnenqiups Bas stutereqas oixgoete) | 
etioxe of Bevom at bons Loel ni sulsv «obi pw eth at entioab 
eer ak bettiessfo asw ¢) enedw I quetp moz2 VI 
a xibneqoA 26 8-a bas V.a eaidst Zo mostzsqmoc A = | ‘ 
beasetont est “Drimamea edsihemtesaT Lstor” fipyordsls teat ewode 
noitzeqota mi bessesoni tom ast ak ,ehOl ot Semaqaao ,lael mt : 
30 noisttog Hbsesstont as Jedd encom etd’ ".bramed istoT”".oF 
-noD ismti" yd Hedxoeds seed ep etouborg e'yxteubnt ekdt 
jon sad meseye Leiticubnt meibens® odd dart Sas) “aotsqmye 
yadeubak ted3 moxt asyqnt ati bessetont 
(AS yxudeubak) yrsteubat "“oniderldvg Sire eaisaiza" eppi6F) 
eub Il quoxo mos? £ quowp oF Leet at bettteesioes osls 2sw 


w ak Leet el VI quozp stot oulsav .w spsieve eft. 
Lae ymonoos of oe tot suiev 3W bon | £ 
~b.¢2 oe aieer mox® ntse2 od asp 8s | 


3 


to a decrease in the value of its u; index. This decrease 


J 
seems to come mainly from a decrease of the input from the 
"paper and products" industry due perhaps to a more efficient 
utilization of inputs. Another major cause for such a 
decrease in the us value is the decrease in the input coef- 
ficient from the "finance and insurance" sector indicating 
perhaps an increase in self-financing in the "printing and 
publishing" industry. 

Industry 26 (agricultural implements) shows an increase 
in its uj value and as the B.7 and B.8 input-output tables 
indicate this increase comes mainly from industries 4 (non- 
metal mining smelting and refining) and industry 25 (primary 
iron and steel). The agricultural implements are likely to 
have undergone more than ordinary changes during the period 
1949-1961 and the type of equipment used in 1961 seems to use 
a lot more metallic parts including iron and steel. We must 
be careful here not to lean too heavily on this explanation 
because of aggregation in this sector. 

The "products of petroleum and coal" industry 
(industry 31) is another industry whose uj index shows an 
increase. This increase is mainly due to a substantial 
increase in the input coefficient from industry 5 (coal 
mining, petroleum and natural gas). It happens that industry 
5 includes in its classification the activities of "pros- 
pecting" and "drilling." Since these activities have been 
increasing in Canada in the recent years they seem to be 


mainly responsible for the increase in the coefficient in 
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question. In other words the increase of the input coef- 
ficient of sector 31 from sector 5 is not so much due to an 
increase in the consumption of coal and crude petroleum by 
sector 31 but rather due to an increase in the consumption 
of such services as prospecting and drilling. 

Industry 31 shows also a decrease iniits. wjleindex 
in the later year due perhaps to a greater relative increase 
in final consumption as compared to the intermediate demand 
for its products. 

Finally the industry "electricity water and gas 
utilities" (industry 36) shows a decline in its U5 index. 
This is due to a decrease in several input coefficients. A 
major decrease occurs in the input from sector 31 (products 
of petroleum and coal). This could be due to an increase a big) 
the use of hydropower and natural gas for power generation, 
heating and other purposes, at the expense of coal and oil 
uses which dominated earlier periods. A second major decrease 
in a coefficient occurs in the input coefficient from the 
"chemicals and allied products" sector. The reason for such 
a decrease could be mainly because of a decrease in the use 
of acetylene and synthetic gas for lighting and heating 
purposes in the earlier period. 

In general, the decline of the us value of the 
"utilities" industry (36), is the result of decreases of 
several of the input coefficients of that industry and a 
strong reason for such decreases is mainly that of changing 


technology (more electric than fuel run motors). 
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The cases just discussed are the most extreme ones 
where the change in the two indexes was large enough to 
reclassify an industry from one group (of tables 5.3 and 5.4) 
to another. 

Less extreme changes, but prominent enough nevertheless, 
occur in some other industries within each group. Taking 
simple differences between the 1949 and 1961 u, and w; values 
in each group, we can see which industries show a relatively 
greater improvement and which are the ones that show a rela- 
tively greater deterioration. | 

On this basis and excepting the reclassification cases 
already analyzed, we see that in group 1 for instance, indus- 
tries 2 and 5 show a most noticeable increase in their U5 
values (a difference of +26 and +18 respectively). Industries 
17, 25 and 30 also show a comparatively high improvement in 
their uj indexes Celis +11 and +10 respectively). 

When we look at each of these industries more closely 
we see that in the case of sector 2 (forestry) for example, 
the most obvious reason for the increase in its us index is 
the increase in its input coefficient from the "services" 
industry (industry 38). Of this industry, (38), the sub- 
industries that are most likely to have increased their 
services to the forestry industry are those of "research" 


and "engineering services" such as endomological research, 


v 
See Tables B.7 and B.8 in Appendix B. 
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e.g., aerial survey, reforestation, etc. 

In the case of sector 5 (coal mining, petroleum and 
natural gas) the increase in its uy index is the result of 
increases in mainly two of its input coefficients, the input 
coefficient from itself (i.e. from industry 5) and the input 
coefficient from the "financial insurance and real estate." 
The increase of inputs from within the industry could perhaps 
be explained by the increase in the use of exploration and 
drilling services that are included in this industry. 
Industry 5 seems to have also increased its dependency on 
outside financing for its operations. 

The cases of these two industries (2 and 5) are 
important examples of the increasing dependency of the 
Canadian economy on services, whether these services are of 
the engineering or research type or whether they are of 
financial nature. 

Of the other industries in group 1 that show a 
noticeable improvement in their us indexes, industry 17 
(rubber products) has increased its input from the "chemicals 
and allied products" industry (32) strongly indicating a 
change in raw materials inputs from natural to synthetic 
rubber for its finished products. Industry 25 (primary 
iron and steel) shows a most prominent increase in the input 
coefficient from industry 4 (metal mining). This increase 


1 
See "Standard Industrial Classification Manual, 
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is most likely due to the change in the type of steel 
products required for intermediate as well as final uses. 
Changes that require a higher use of other metals, e.g. 
such as nickel, titanium, vanadium, etc. in the production 
of such specialized steel varieties as those use in auto- 
motive, aviation or space craft industries. The mining 
activities for such metals are grouped in sector 4 which 
explains its increasing linkage with the "primary iron and 
steel" industry. 

The last sector showing a relatively high increase 
in its uy index in group 1 is the "non-metallic mineral 
products" industry (industry 30). This industry shows a 
most substantial increase in its input coefficient from the 
"service industries" industry (industry 38). The reason is 
not hard to visualize. Industry 30 includes such sub-indus- 
tries as "cement manufacturing," "concrete products Manufac- 
turing" "clay products manufacturing" such as china or electric 
insulators among other things. The products of these sub- 
industries are the kind of products whose quality changes 
fairly rapidly and this can only be done with the help of 
such services as engineering and research which are part of 
the "service industries." 

The two industries in group 1 which show a decline 
in their us indexes and which are not already examined are 


those of "transportation storage and trade" and "“communica- 


tions" (industries 34 and 35 respectively). 
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The reasons for these declines of the us indexes 
are hard to pinpoint as there are decreases in several input 
coefficients some of which decreases are small enough and 
could very well be due to computational or aggregation errors. 
This is particularly the case with the input coefficient of 
the communication sector. 

In the case of sector 34 (transportation, storage and 
trade) we observe some more noticeable decreases in input coef- 
ficients. There is a decrease, for example, in the input coef- 
ficient from the "finance" sector (37) indicating perhaps that 
financing of the transportation industry is increasingly com- 
ing from internal funds (retained earnings, for example) rather 
than from financial institutions. Another decrease in coef- 
ficient occurs in that from industry 33 (construction). Here 
one can only speculate that there may be a shift in weight of 
the sub-industries within industry 34. If transportation activ- 
ity has increased by more than storage for example, then con- 
struction of storage facilities will be increasing by less than 
the rate of increase in the output of the aggregated industry 
(i.e. of industry 34) which would explain the decrease in the 
coefficient from the construction industry. An interesting 
switch occurs in the size of two coefficients from industries 
5 (coal mining, crude petroleum and natural gas) and industry 
31 (products of petroleum and coal). The first coefficient 
has decreased in 1961 while that from sector 31 has increased. 
This switch clearly indicates a change in technology in the 


transportation industry which now uses the more refined type 
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of fuels instead of raw coal and crude petroleum. 

Looking now at those industries in group 1 that show 
the greater relative changes in their w; index we see that 
those in which the index has improved the most are industries 
3 (fishing, hunting and trapping) and 17 (rubber products) 
followed at some distance by industry 35 (communication) .1 

With respect to industry 3, the increase in its index 
does not seem to come from any particular single source 
although a reasonable explanation could be that the fishing 
produce is now undergoing more processing by other Canadian 
industries. This explanation however is not supported by 
the changes in coefficients observed in Tables B.7 and B.8 
of Appendix B. 

Industry 17 is increasing its sales to such industries 
as "leather products," "furniture" or "services" while it 
seems to have decreased its sales to the "transportation 
equipment" industry, probably because of competition from 
the chemical industry for tires and other accessories. The 
increases in sales of the rubber products could in many cases 
be due to changes in tastes rather than changes in technology. 
In the furniture industry, for example, the substitution of 
rubber products for other materials could be easily caused by 


such changes in tastes. A rubber foam cushion replacing a 


Tindustry 3 shows an increase in its wy index of 18 
units. Industry 17 experiences an increase of 20 units while 
the w index of industry 35 increases by 13 units. 
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cotton or wool filled one can more easily be seen as caused 
by a change in taste rather than a technological change. 

The increase in the index value of industry 35 
indicates a fairly general increase in communication services 
by all industries. 

Industries 3 (coal mining, crude petroleum and natural 
gas) and 34 (transportation, storage and trade) show the 


greatest relative decreases in their w. index. 


i 

In the case of industry 5, this is to be expected since, 
as has already been pointed out, more refined fuels are now 
used by many industries and these refined fuels are the prod- 
ucts of industries other than 5. Hence the decrease in the 
input coefficient of those industries from industry 5. 

The decrease in the wj index of the transportation 
industry (34) is due to the fact that more industries are 
using their own means of transport. This being the case, such 
transportation services are classified as value added in the 
industry in which it occurs rather than as a product of the 
transport industry. Thus it can be seen from Tables B.7 and 
B.8 that a decrease of purchases from the transport industry 
occurs in such sectors as "construction" (33), "electrical 
apparatus”. (29), “meat” (7), “grain miil products" (11), etc. 

If we now look at the industries in group II that 
have not already been examined we see that all but one show 
an improvement in their us index. The exception is the 


"wood products" industry which shows a deterioration in its 


Wy index. 
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Industry 11 (grain mill products) shows the larger 
relative increases in both us and w; indexes. The increase 
in the us index comes about because of increases in mainly 
two input coefficients. That from the "agricultural" 
industry (sector 1) and that from the "fish processing" 
industry. The increase of inputs from the agricultural 
industry is caused most probably by an increase in inputs of 
more specialized products such as those destined for break- 
fast cereals or animal and poultry feeds in addition to the 
traditional inputs used by the "bakery products" industry. 
The increase in inputs from the "fish processing" industry 
is probably due to an increasing production in animal foods 
such as cat foods or poultry feeds having as ingredients 
ground oyster shells or fish flour.t 

The w; index of sector 11 “experiences “an “increase 
mainly because of increased sales to industries producing 
specialized products such as feeds and cereal foods other 
than bakery products. Since most of these industries are 
grouped in sector ll, the largest increase in input coef- 
ficient is that from sector 11 to itself (i.e. in the aj4 
coefficient). 

Industry 32 (chemicals) also shows improvements in 
both indexes. The reasons are not hard to find. The increase 
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See classification of "grain mills" in "Standard 
Industrial Classification Manual, 1960", op. cit. p. 67 
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in us comes from increases in inputs from industries such 
as coal, crude petroleum and natural gas, or from the 
chemical industry itself for the production of more refined 
products (production of plastics, for example,from resins 
also produced by the chemical industry). The most spec- 
tacular increase in inputs to the chemical industry, however, 
comes from the "services" industry. The reason is that the 
chemical industry is one of the most research oriented 
industries in the industrial system. It is very likely, 
therefore, that this industry in addition to conducting its 
own basic research has a large research input from either 
private or governmental research establishments. The increase 
in w; is also easy to explain. More and more industries 
in the industrial system use one or the other of the large 
variety of chemical products existing in the market. This 
is easily seen by comparing row 32 in Tables B.7 and B.8 of 
Appendix B. 

The main reason for the increase in us in the "wood 
products" industry (sector 22) is increases in inputs from 
the "forestry" industry as well as the "wood products" 
industry itself. This industry experiences a drop in its wi 
index. Since there is no apparent decrease in purchases 
from that industry by other industries it must be concluded 
either that there is an increase in exports for the products 
of that industry or that the industry is producing more of 
the products used by domestic final demand. A more detailed 


breakdown of the components of that industry would help 
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answer such questions. 


Proceeding now with the examination of industries 
in group III we note that the industries showing the largest 
relative improvement in their uj index are industries 7 
(meat products), 8 (dairy products) and 9 (fish processing). 
These industries are also showing the highest relative 
improvements in their w; index. The increases in their u, 
index indicate an increase in dependency of these industries 
with such industries as "agriculture" and "paper products" 
and from sub-industries within their own group. 

Even the "fish processing" industry shows increased 
purchases from agriculture. Fish canning requires vegetable 
oils and the more this sub-industry expands the more the 
purchases of such agricultural products. The increased 
purchases from the "paper product" industry is not hard to 
understand when one realizes the increased amount of packaging 
used by all three industries. Finally increased inter- 
connection between the sub-industries within each of these 
three industries could be due to either or both of the 
following reasons. Changes in tastes may require more finish- 
ing of these products such as removal of bones from meat or 
fish, or increase in the types of milk for sale. These 
finishing activities could be undertaken by various sub- 
sectors within the same sector because the original sub- 
sector was not equipped to handle them, for example. But 
even if the original sub-industry were equipped to handle 


them, an increase in production of the products of such 
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sub-industries may require more specialized activities which 
are then delegated to other sub-industries and this could be 
the second reason. 

The increase in the w; indexes of the products of 
industries 7, 8 and 9 can again be traced either in changes 
in tastes for the products of user industries (more milk 
used in bakery products) or increased specialization (more 
products of the fish processing industry are heading for the 
grain mill industry for further processing). 

Of those industries that show a decline in their us 
index, over the time period under examination, industries 10 
(fruit and vegetable preparation), 16 (tobacco and products) 
and 33 (construction) show relatively greater decreases. Of 
the three, the last industry (industry 33) shows also a 
relatively higher decline in its wj index. 

It is hard to identify the reason for the decline in 
us of industry 10. It is very likely, however, to be the 
result of changes in taste for the products of that industry. 
Fruit preparation, e.g., may use less sugar than before as 
the decrease in purchases from the sugar refining industry 
(industry 15) suggests. The same applies to the tobacco 
refining, with the only apparent reason for such a decline 
in us being the decrease in inputs from the "transportation 
storage and trade" industry. 

The decrease in its wy index is more difficult to 
explain. At first one might be tempted to justify it on the 


grounds that a greater amount of construction is being 
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undertaken by the purchasing industries themselves and 
therefore the amount of inputs of these industries from the 
construction industry is now reduced. This explanation 
however is not justified since according to the 1961 classifi- 
cation of industries, construction activities undertaken by 
the non-construction industries are included in the construc- 
tion industry as this industry is defined in the 1961 input- 
output table.l 

We must, therefore, look for other reasons for such 
a decrease in the wi index of the construction industry. One 
such reason could be a greater degree of efficiency per unit 
of construction. In other words, a smaller constructed area 
is now needed to house the same activity as compared to 1949. 
This could be because of better design of such an area. One 
could think of a modern kitchen for example, as compared to 
one built twenty years ago; or in cases of industrial 
construction, one could note the reduction in the size of 
blast furnaces or the almost complete elimination of smoke 
stacks in a modern iron and steel works. The iron and steel 
industry in fact, shows a reduction of inputs from the 
construction sector.2 Having observed the reductions in 
the "backward" uj; and "forward" wi indexes of the construction 
industry, one must not forget that the Us decrease is not: 
sufficient to reclassify this industry to another group. 


See "The Input-Output Structure of the Canadian 


Economy 1961," op. Catt pOwelee— ea. 
“sea Tables B.7 and B.8 of Appendix B, this stucy. 
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This is not likely to happen in the future either. Construc- 
tion activities, unlike the activities of other industries, 
shift from one location to another as soon as one contract is 
terminated and another begins. This fact makes the construc- 
tion industry to depend fairly heavily on service inputs from 
the "transportation and Searage” industry. Furthermore, it 
seems unlikely that the construction industry will keep 
increasing the proportion of its own transportation activity 
by much more than it already has. To do so would mean an 
unnecessary increase in its fixed cost of operation since in 
slack periods the industry would be left with a stock of 
equipment for which it has to incurr the costs of maintenance 
and storage, not to mention interest payments on loans made 
to purchase this equipment. The total of these costs could 
very well exceed any benefits that may arise from having such 
equipment available at short notice. 

This kind of reasoning makes the construction industry 
an industry whose expansion requires the establishment or 
expansion of at least another industry, (namely that of 
transportation and storage), and would, therefore, make it 
an industry useful for further development. 

Moving now to the last group of industries in tables 
5.3 and 5.4, that is to group IV, we observe that the sector 
that shows the greatest relative increase in both us and wy 
indexes is industry 4 (metal mining, smelting and refining). 


The reason for such an increase in these indexes has 
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already been given above.? 


It may be added, however, that not 
all changes are due to the aggregation problem and some could 
be caused, as in other industries, by changes in technology. 
Because of the special aggregation problem, however, encoun- 
tered in this industry it is very hard to say which cause is 
the most responsible for the change of the indexes. 

Another industry in this group that shows a greater 
relative change of its indexes, although in the opposite 
direction, is "finance, insurance and real estate" (industry 
37). The change in its us index is relatively small and could 
have easily been caused by a computational error. The change 
in the w; index is fairly prominent, however, and could be 
explained perhaps by the fact that industries which used to 
borrow from financial institutions now get their funds 
internally from retained earnings. It must be noted,however, 
that members of the same industry (i.e. of industry 37) are. 
also the sub-industries of "insurance" and "real estate." 
This makes it difficult to decide which of the sub-industries 
is more responsible for the changes. Until a finer break- 
down of the input-output tables is undertaken, results of 
table comparisons will always lack the precision necessary 
for a clear and unambiguous conclusion. 

In order to examine and compare the pattern of inter- 
dependence in production in each of the two years the two 


See pp. 107-08 of this study. 
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38 by 38 input-output matrices are triangularized.+ A 
comparison of the two triangular matrices (tables 5.5 and 
5.6) shows a very similar order of industries for the two 
years. The spearman rank correlation coefficient is .75 
and is significant at the 5% level. 

The similarity in industry ordering can be better 
seen in table 5.7. In the left hand side of the table, 
industries are ordered in compromise ranking while in the 
right hand side the ranking of industries is tabulated as 
it exists in the two years examined. The compromise ranking 
is simply an ordering of industries based on the averages 
of the two positions that each industry occupies in each of 
the years. For example the "bakery products" industry is 
ranked first in the 1949 triangular table but it is ranked 
third in the 1961 one. Its average for the two years is, 
therefore, a value of 2. This value is smaller than the 
value found for the following industry "carbonated 
beverages" which in turn, on the basis of the same criterion, 
has a higher compromise ranking than the "fruit and vegetables 
preparations" industry and is therefore placed before it in 
table 5.6. The same method is followed for all 38 industries 
examined. 

Following the methods used in Chapter III, we proceed 
now to examine industrial characteristics by using the more 
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The method is the same as the one followed in 
Chapter III. 
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TABLE 35.5 


1949 INPUT-OUTPUT TABLE 
ARRANGED IN A QUASI TRIANGULAR MATRIX 
(Adjusted for 1961 Prices) 

Millions of Dollars 


Pro- Using Industry 
ducing 
Industry 12 14 20 10 g 13 
12 0.0 0.0 0.0 0.0 0.0 0.0 
14 0.0 6.134 0.0 0.548 0.0 0.0 
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(Table 5.5 - Continued) 


Pro- Using Industry 

ducing 

Industry 4 7 38 9 Zi 18 
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2 


e @ AL 
oéacoo? 


coos 
. ‘ 


a 


coco. 


Hs 
fu 


a ae 
@oO 
son > 
aoconors 
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Pro= Using Industry 
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Pro- Using Industry 
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ARRANGED IN A QUASI TRIANGULAR MATRIX 
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Pro- Using Industry 
ducing 
Industry 14 20 12 2n 38 10 
14 Locos ae) 0.0 0.366 0.0 0.0 
20 q.0 79.926 0.6 0.366 62:6 0,0 
12 5.0 0.0 0.462 0.0 070 0.0 
25 0.0 1.038 0.0 Bee25 22051 0.0 
33 r2 pe LPS) 038 1.385 0.099 “7.017 1.006 
10 0.436 Or. 0 3.509 0.0 0.0 14.422 
8 0.0 0. 0 Pet) G0 O50 2/032 
16 0.0 0.0 0.0 0.0 07.0 0.0 
18 oF) ).038 0.0 0.7238 00 0.0 
ES 0.0 0.0 0.0 Q..0 Oi 0.0 
39 3.922 2.298 8.309 6.598 665054 3,689 
y O32 0.0 14.310 Q.0 0,0 10.062 
Poal| 0.436 1.038 0.462 027383 735.0385 1.006 
Ls 0.872 On0 1LG.256 0.0 0.0 Boot 
9 17.868 i. 038 17.541 0.0 0.0 4.025 
34 US. LS 60.204 29.542 22,206 702.709) 290366 
28 0.436 bs .37/0 0.462 5.66) 42,803 0.671 
6 0:0 0.0 0.462 0.0 49.120 0.335 
29 0.436 038 0.462 2.568: 224,547 1.006 
23 1G 25 11.418 29.082 6.960 70.071 147.087 
4 0.0 a0) 0:0 0.438 #.OR7 0.395 
Sa 1.743 4.152 ®.385 2.568 285051 A GTT 
Si 2.79 »,038 5.078 0.783 93,222 1.006 
22 2.625 GO. 0 0.0 26.740 357.872 0.0 
32 2.179 4.152 9.694 5 kee 256..137 B09 
2 0.436 0.0 0.462 6,366 0.0 0,671 
36 4.358 S14 3.698 2.198 G0 17 2012 
26 6.973 1.038 0.462 17.949 701.709 28.509 
38 64.934 43.596 34.158 18.681 287,701 27.502 
a 16.025 9.342 e.231 0.866 14.034 49,639 
La 0.0 B.al4 0.0 5.26861, 28.051 po 
24 4.358 0.0 0.462 0.366 0.0 0.0 
re 8.051 0.0 58.623 0.0 0.0 O5e35 
3 0.0 Laas 0.0 0.0 0.0 OPE 
19 0.0 231.474 0.0 2 eaon 45.005 On 0 
30 3a LO Ola 0.0 13564 372.906 TREES 
PAs 0.0 O70 0.0 4.396 105.256 Oi oa 
2 0.436 0.0 OF. 0 ON oa eee de OSL OF0 
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Pro= 
ducing 
Industry 8 16 
14 0.0 0.0 
20 0.0 0.0 
Lz 0.0 Od 
wal 0.0 0.0 
33 4«750 Ye340 
10 L833 0.0 
8 61.419 0.0 
56 0.0 ToeL0G 
18 0.0 0.0 
L3 0.0 0.0 
cw 14334 44355 
7 0.917 1.340 
ye O17 O25 
15 4.583 OF 313 5 
9 5.500 0.0 
34 23.834 8.710 
28 0.917 2).01'0 
6 0.0 0.0 
29 0.0 G70 
23 22).001 2 3'450 
4 0.0 03.10 
Se 28/50 0.670 
ou 6.417 07.3385 
22 0.917 1005 
a2 3). Gor 0.0 
5 0.917 ORO 
36 500 0.670 
26 7.334 1,005 
38 49.502 24.790 
at 442.766 9:27.25 
17 071.0 0.0 
24 0.0 M005 
11 0-0 0.0 
3 0.0 0.0 
19 0.0 0.0 
30 2.750 0.0 
25 0.0 0.0 
2 02.0 0.0 
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(Table 5.6 - Continued) 


SE I A EE EI A I RE A nr et a NN A 


Pro= Using Industry 
ducing 
Industry 29 23 4 35 3h 24 
14 0.0 0.0 0.0 0.0 0.0 0.0 
20 0.0 0.0 O20 0.0 0.0 050 
Lea 0.0 0.0 0.0 O70 0.0 0.0 
ok 9.030 2iees 0.0 0.0 0.0 3.179 
33 3.870 8.914 22.669 35.955 26.088 6.356 
10 0.0 0.0 Os 18) 0.0 0.0 0.0 
8 0.0 0.0 0.0 0.0 0.0 0.0 
16 0.0 0.0 0.0 0.0 0.0 0.0 
18 0.0 0.0 0.0 Oai0 0.0 O30 
NON 0.0 0.0 0.0 0.0 0.0 0 
i Be 28.380 22 1285 7.632 04.607 Dee 133776 
"i 0.0 0.0 0:,°0 0.0 0.0 0.0 
at 6.450 2.228 29 Lea 1.242 1.060 
LS 0.0 0.0 0.0 0.0 0.0 0.0 
9 0.0 4.457 0.0 0.0 1.242 1.060 
34 49.020 106.968 55.414 68.540 111.807 79.477 
28 9.030 6.685 2,519 Raie4 2.485 1.060 
6 0.0 6.685 5.038 0.0 1.242 0.0 
29 147.060 2°2es 2-519 7.865 1.242 1.060 
23 11.610 288.019 0.0 0.0 1.242 3.279 
Se 19.350 2,228. 816,09} 020 8.696 0.0 
35 E16610 8.914 22519 24.719 1.242 4.239 
31 2.580 22.485 12.594 2,240 12.423 8.478 
ae 2.580 42.341 0.0 0.0 0.0 Li oe 
a2 242930 53.484 2the 207 0.0 327a008 LOPS97 
5 1.290 15.599 20.250 0.0 404.990 0.0 
36 7.740 69.083 57.932 aeove 9.938 105597 
26 110.940 15.599 35263 1.124 7.454 6.358 
38 79.2980 120,339 95.714 65.169 2221892 55,204 
1 1.290 24 <3 0.0 0.0 Ong 21.194 
17 12.900 05.0 0.0 0.0 0.0 0.0 
24 0.0 6.685 @.0 7.865 0.0 0.0 
an 0.0 0.0 0.0 0.0 O20 5%) 0.0 
3 0.0 0.0 0.0 O7,.0 0.0 0.0 
19 20980 Lancs. 0.0 D2 4 OF. 1.060 
30 9.030 4.457 W256 03,.0 OF.0 3 eho 
an 34.830 2.228 Lin. G32 0.0 0.0 1.060 
2 0.0 Bl ay, 2.3 Oy,.0 O70 0.0 288.238 
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(Table 5.6 - Continued) 


Pro- Using Industry 
ducing 
Industry 32 3) 36 26 38 aE 
14 1.498 0.0 ORG 0.0 29.433 0.0 
20 0.0 07.0 0.0 O70 WP Dey) 0.0 
12 O00 0.0 0.0 Ore0 58.866 0.0 
au 0.0 O70 0.0 OhsW) 0.0 0.0 
a8 10.483 L272 56.808 Var 40m 1.2 25..077-5 59°, 282 
10 0.0 0.0 0.0 0.0 36.791 0.0 
8 1.498 0.0 0.0 0.0 95.658 0.0 
16 020 0750 0.0 0.0 0.0 0:,0 
18 O70 UAE OF0 OF.0 12350 0.0 
ui) 0O=0 Ord 0:..0 OO VAP ONY BS) 0.0 
37 22.464 144.639 30.298 43.020 198.674 90.483 
7 4.493 0r..0 Ove n0 070 110.374 CE ENG) 
27 2:9 915 Ono) 0.0 14.340 80.941 3520 
aS 0.0 0.0 0.0 0.0 14,747 0.0 
9 25.459 0.0 0.0 O50 36.791 9.360 
34 13.03 73 2n-.038 11.362 120.456 890.354 174.726 
28 8.986 (0) 16) 0:,.0 8.604. 73.583 0.0 
6 13.478 O4877 0.0 2.868 0.0 0.0 
29 1.498 0.877 O70 43.020 73.583 SEP TY) 
23 40.435 0.0 1.262 14.340 73.583 3,420 
4 8.986 051877 1.262. 180.684 7,358 0.0 
35 10.483 4.383 Sy ioua) 22.944 147.166 12.480 
a1 43.430 (Peles) Tea 78 8.604: 29.433 137.284 
22 1.498 0187 7 iee2be 8.604 14.717 6.240 
a2 20 Seay 4.383 0 .:0 20.076 . 154.524 G5ane2 
5 8.986 14.902 505.0 2.868 On 3.20 
36 35.942 15.79) ~236.069 22.944 .22.075 24.961 
26 19.469 LO oko 1.262 304.008 242.824 28.081 
38 L6Ga233 80.647 S4085" 172.080.1022. 503 , L09.203 
1 1.498 4.383 1262 0.0 66.225 137.284 
ef 27995 0.0 O10 BMS ESM « FEGEQG KS! 6.240 
24 0.0 0.0 On.0 2.868 478.289 0.0 
Le 1.498 0.0 0.0 0.0 14.717 246.488 
3 O70 0.0 O30 0.0 0.0 0.0 
L9 4.493 0.0 0.0 0.0 29.433 9.360 
30 13.478 0.0 0.0 8.604 14.717 0.0 
20 4.493 O09 Weaoe ) S046 Le T2358 0.0 
2 1.498 OO 0.0 0.0 I@oo8 9.360 
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(Table 5.6 - Continued) 


Pro- : Using Industry 
ducing 
Industry 17 24 kl 3 19 30 
14 0.0 0.0 1.696 0.0 0.0 0.0 
20 1.018 0.0 0.0 0.0 11.493 O20 
12 0.0 0.0 0.0 0.0 0.0 O20 
21 0.0 Od 0.0 0.0 0.884 0.0 
33 1.018 2.624 Ls ale al 6.445 4.420 4.878 
10 0.0 0.0 0565 0.0 0.0 0.0 
8 0.0 0.0 1,696 0.0 0.0 0.0 
16 0.0 0.0 0.0 050 0.0 O0 
18 Beats 0.20 0.0 0.0 0.0 0.0 
‘3 0.0 0.0 0.0 0.0 0.0 O70 
37 Shrek 16.621 35593 2.k91 “10.609 9.755 
t 0.339 0.0 LL 8A. 07.0 0.0 0.0 
at 0.679 0.875 0.565 1.289 0.884 0.697 
15 0.0 0.0 4.524 0.0 070) 0.0 
9 0.679 0.0 31.102 0.0 4.420 0.697 
34 133929 235020 70.688 7.476: 43.321 53.654 
28 1.697 15750 07565 0.644 3.536 2.090 
6 0.339 Od) O00 OF129 0.0 26.478 
29 0.339 0.0 0.565 One 0.884 1.394 
aS 4.074 144.342 13,006 OR Ec oon oo 16.026 
4 1.697 0.0 0.0 0.0 0.884 8.362 
35 RAVa 13 43.7% 1.696 0.258 3.536 4.181 
a EeOuS Para seas iat E285 3-936 SSN REN 
a2 0.339 0.875 07.0 Lea 1.768 1.394 
a2 39 572L 10.498 6,220 0.387 38.016 11.846 
5 BeOS 0.0 0.0 0.0 1.768 5.574 
36 32995 4.374 3.958 OF 29 Pasay AO Oe 
26 3.734 3.499 ROR SYEN | 2.062 2.002 6.271 
38 24.104 70.859 26,013 0.258 77497510 74.558 
1 0.339 0.875 210.366 One 3330 0.0 
Le 7.469 0.0 0.0 On0 4.420 0.697 
24 0.0 552987 0.0 0.0 0.0 0.0 
AL O70 0.0 Si aes 020 i @) 0.0 
3 0.0 0.0 05565 oa 0.0 ORO 
19 AZ e007 3.499 6.786 2 OUIL Loo 2.090 
30 0.339 O60 070 0.129 0.884 64.106 
25 4339 0.0 0.565 0.0 0.0 2.787 
2 0.0 0.0 0.565 0.0 0.0 0.697 
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TABLE 5.7 


ORDERING OF INDUSTRIES IN TRIANGULAR ARRANGEMENT 


Industry Year Ranking 
(Compromise Ranking) 1949 1961 


1 - Bakery Products (12) 1 3 
2 - Carbonated Beverages (13) 6 1 
3 - Fruit & Vegetable Preparations (10) 2 7 
4 - Alcoholic Beverages (14) 4 5 
5 - Leather Products (18) feik 2 
6 - Dairy Products (8) 5 9 
7 - Furniture (21) 5 ee 
Se—" Clothing: (20) ia 4 
9 - Tobacco & Products (16) 9 8 
10 - Confectionery & Sugar Refining (15) 8 A ig 
11 - Fish Processing 10 14 
12 - Meat Products (7) 14 1?) 
13 - Construction (33) 18 10 
14 - Metal Mining & Smelting (4) q 22 
15 - Transportation Equipment (27) 19 13 
16 - Fishing, Hunting & Trapping (3) 16 a7 
17 - Grain Mill Products (11) 28 6 
18 - Non-Metallic Mineral Products (30) 20 20 
19 - Miscellaneous Manufacturing Industries (28) 21 19 
20 - Textile Products (19) wG | 23 
21 - Wood Products (22) 25 16 
22 - Electrical Apparatus & Supplies (29) 24 18 
23 - Agriculture (1) 15 AGI 
24 - Paper Products (23) 23 24 
25 - Rubber Products (17) 27 aon 
26 - Service Industries (38) 13 36 
27 - Non-Metal Mining (6) 26 25 
28 - Printing & Publishing (24) 22 30 
29 - Transportation Storage & Trade (34) au 26 
30 - Agricultural Implements (26) 30 28 
31 - Chemicals (32) 29 35 
32 - Communication (35) 34 31 
33 - Finance & Insurance (37) Sie! 34 
34 - Forestry (2) 35 SZ 
35 - Coal Mining, Petroleum & Natural Gas (5) 38 29 
36 - Peimary Iron & Steel (25) ae a7 
37 - Products of Petroleum and Coal (31) aw. 33 
38 - Electricity, Water and Gas (36) 36 38 


A ee ee a a a BS SAIS APES SE IE SET I IE TET EE Si aA TR 
Note: Number in.brackets are original code numbers of industries from 
Table 5.1. 
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TABLE 5.8 


INDEXES OF POWER AND SENSITIVITY OF DISPERSION 


Index of Power of Indexes of Sensitivity 
Dispersion of Dispersion 
1949 1961 1949 1961 
Industry D. pe on Sh 
J J J 1 
1 1.00 ~95 1395 2.26 
2 -80 98 1.00 1.07 
3 -80 wis hie 
4 Byets) L Ou. ATES} A tak 
5 BY AS) SS5 .78 95 
6 is Paste} -68 -60 
7 Lee Leo 80 -80 
8 1.14 La - 66 65 
9 Tue dards sda 78 
10 aleieis) Lika -63 -60 
al ure ke] 1 2o 1.00 88 
12 a eoz eh dL agkie -61 0 
ae 98 Atel] 165 61 
14 lear} 1.00 63 58 
aha -88 91 -80 -69 
16 1.40 TUE) -80 -69 
Any) .89 -94 -74 oi? 
18 u Weyl rs srepleL 78 -66 
19 97 - 96 dels 1 OS 
20 ee 1.00 .64 atl 
a .98 99 64 mst | 
22 nee Ke) ses) 97 .80 
23 -98 vols 1.39 Le 
24 Le OD .94 84 
25 94 ek) 94 =o5 
26 ane die 1.69 1 oz 
Pa) 1.00 Lau. 2.01 79 
28 92 -98 rare) .68 
29 eye | -98 .83 ath 
30 95 99 aries ey 
oye ach LOD diswe 95 
32 hake} 1.03 1.01 Lee 
33 1.14 1.00 eee) 1.02 
34 . 88 84 2.99 2.73 
35 -82 ai ie 1.04 83 
36 1.04 oe 1.04 1.09 
37 84 74 1.35 1.48 
38 - 84 1.08 1.34 3.36 
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Note: The figures have been calculated from relations (2.23) and 
(2523). The numbering of industries is in accordance with 
Table 5.1. 
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TABLE 5.9 


MEASURES OF VARIANCE OF INDEXES OF POWER 
AND SENSITIVITY OF DISPERSION 


rnaeetey 1949 1961 1949 1961 
V Vv. ve V 
3) j i a 
1 3.81 3.97 2.39 2.04 
2 4.69 3.80 3.86 3.56 
3 4271 4.28 5.30 5.24 
4 4.55 4.85 5.13 4.07 
5 4.75 3.97 4.83 3.66 
6 4.38 4.00 5.56 5.48 
7 3.48 3.28 4.99 4.69 
8 3.57 3.23 5.85 5.40 
9 275 3.18 4.91: 4.52 
10 3.03 3.05 6.12 5.78 
abil 3.25 3.05 4.22 i Paly! 
de 3.14 2.97 6.15 5.86 
a 4.07 3.82 6.16 6.05 
14 3.76 3.44 6.11 5.95 
15 4.51 3.88 4.99 5.14 
16 3.40 3.41 6.16 6.16 
17 4.24 3.62 5.12 5.06 
18 4.04 3.60 6.05 6.03 
19 4.81 4.29 4.09 3.91 
20 3.92 3.68 6.02 5.86 
21 3.88 3.39 5.92 5.99 
22 3.69 El 4.39 4.61 
23 3.34 3.65 3.07 2.86 
24 4.07 3.82 4.83 A222 
25 4.40 3.57 4.41 4.09 
26 4.18 Bar DAC 2.80 
zd ASOT 4.04 4.00 Seg 
28 4.28 3.46 5.61 4.95 
29 4.12 3.83 4.75 4.87 
30 4.13 R271 5.07 4.69 
<a 4.37 3.50 3.18 3.48 
a2 3.96 3.76 4.04 a.02 
33 3.40 3.36 2.92 cpp 
34 4.55 4.34 1.29 alae ke 
35 5.05 4.65 3.95 4.02 
36 4.47 5.05 4.44 3.67 
a7 4.97 4.76 2.18 Dose 
38 4.63 chee 2.85 Heep 


Note: The figures have been calculated from relations (2.24) and 
(2.25). The numbering of industries is the same as in 
Tables (5.1) and (5.2). be bs 

Average Watt oas) = 4.09 Sey = 3.69 V, (1949) = 4.56, V, (1961) = As335 
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inclusive indexes of the power of dispersion D5 and 
sensitivity of dispersion Ss -thain «table, 5\8:ithese” indexes 
are shown for the years 1961 and are adjusted in terms of 
1961 prices. Table 5.9 shows similar results for the 
indexes of variance V5 and V,. 

A comparison between the D5 indexes relating to 1949 
and those relating to 1961 shows that some sectors have 
undergone a greater relative change than others. To get an 
idea of such relative changes we could for example, look at 
the sectors whose D5 indexes show a difference, between the 
two years, whose value is included in the upper or lower 
quartile of the distribution of D5 differences for all 38 
industries.1 This means, to consider those industries whose 
Dj index shows a difference, for the two years of + .06 or 
greater. A smaller difference would exclude an industry 
from being included in either quartile. 

Using this criterion we can look first at the indus- 


tries that show the greatest relative increase in their D5 


index between 1949 and 1961. 


These are the following nine industries. 


28 23 8 9 Su 26 a 2 38 
(0206)2(0.07) (0.08) 910209) (0009 mal O LO jm Oot) eeCORe a0 524 )0: 


IThe upper and lower limits of the D; differences 
for all 38 industries between the two years are 0.24 and -0.23. 


2mhe 9 industries are written in order of increasing 
D4 differences with each difference written in parenthesis 
Thee the corresponding industry. 
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Starting from the industry that shows the greatest 
increase, we note that it is that of the "service" industry 
(industry 38). It will be recalled that this was an industry 
that also showed a fair improvement when we examined its u, 
index. The reasons for such improvement were then explained. 
The same reasons apply for the improvement of the D. index 
Since this index is also influenced by the magnitude of the 
inputs to the service industry. The difference between the 
uj and D4 indexes, as has already been discussed, is that the 
D5 index is also influenced by the size of the inputs to the 
industries whose outputs are used as inputs to industry 38. 
The improvement therefore of the Ds index means that the 
service industry has generated demand not only from its 
supplying industries but also from their own suppliers. 

The industry showing the second largest improvement 
is the "forestry" industry (industry 2). Here again the 
improvement in the D5 index could be explained on the basis 
of what was said about the improvement of the us index for 
that industry. It was noted there that the forestry industry's 
inputs from the "service" industry has increased and had thus 
contributed to the increase of the us index of forestry. But 
since it was found that the uj index of the forestry industry 
will increase since this index considers also such inputs as 
those going to the service industry; a supplier of the "fores- 
try" industry. 

The improvement in the Ds index of industry 4 (metal 


mining smelting and refining) is most likely due to the change 
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in that industry's definition, mentioned earlier when its uy 
index was considered, rather than a true structural change. 

Industry 26 (agricultural implements and steel 
products not elsewhere classified) also shows an improvement 
in its Da index. Here it is difficult to offer a single 
explanation. Besides the fact that this industry is fairly 
highly aggregated in both the 1949 and the 1961 tables it 
also happens that the construction of its price index is based 
on a linear projectian of the 1959 (1949 = 100) price index 1! 
and should not therefore be taken at its face value. 

The explanation for industry 31's (products of petro- 
leum and coal) improved index follows along the same lines as 
that given for the improvement of its U5 index. The same 
applies for industries 9 (fish processing), 8 (dairy products) 
and 23 (paper products). Industry 28 (jewellery and mis- 
cellaneous manufacturing industries) is again a highly 
aggregated industry making any single explanation very weak. 

The industries now that show the greatest relative 
deterioration in their D5 index are the following: 


36 10 33 16 ay, 32 2 24 is: 
(Ors 6015) > (0214) 00510) (0.510) (05.09) 209)) = (0.07 eeC0r 05) 


The numbers in brackets indicate the magnitude of the difference 
of the two Ds indexes for each sector between the years 1949 
and 1961. 

The industries showing the greatest negative difference 


is industry 36 (electricity, water and gas uilities). The 


Li 
See Appendix A. 
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decrease in the Ds index of that industry agrees with the 


decrease in its us index discussed earlier and could be due 
to the same reasons. Here again the high aggregation of 
this industry makes it difficult to determine the main cause 
of the deterioration. 

Industry 10 (fruit and vegetable preparation) is the 
next in line as far as decreases in the Dj index go. This 
industry had also shown a decrease in its us index and the 
decline seemed to have been the result of changes in tastes. 
Similarly the deterioration of the D5 index for industries 
33 (construction), 16 (tobacco and tobacco products), 37 
(finance insurance and real estate), 35 (communication), 12 
(bakery products) and 24 (printing and publishing), is in 
agreement with the deterioration of the uj index for these 
industries. Only industry 18 (leather products) shows a 
decline in its D. 


J 
the time period 1949-1961. This discrepancy in the movement 


index while its us index had improved over 


of the two indexes is relatively small (a 3.8% increase in 
its uy index and a 5.1% decrease in its D index), however, 
and could be the result of errors in computation or industry 
definition. 

This comparison of the D5 indexes of industries for 
the two periods has brought forth a fact worth noting. This 
is the observation that in every industry examined, the change 
in its Dy index, whether positive or negative was in the same 
direction with the change in its us index. These were the 


industries that showed a high relative change over the period 
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1949-1961 and this change could therefore not be attributed 
to computational errors alone. The changes in the rest of 
the industries were small enough to be very well caused by 
such errors. 

This agreement in the direction of the movement of 
the two indexes us and Ds should be expected in most cases. 
The increase, for example, of the us index of an industry 
means an increase in some or all intermediate inputs into 
that industry. These inputs are provided by other industries 
which in turn could have increased their intermediate inputs 
and therefore their us index. These secondary increases are 


now reflected in the D. index of the first industry. Even 


J 
if secondary increases do not take place, because no change 
had occurred, e.g., in the structure of the industries 
supplying the inputs for the first industry, still the Ds 
index of that first industry will increase reflecting in this 
case the increases in intermediate inputs of only the first 
industry. Only if some or all of the supplier industries 
have decreased their intermediate inputs by a bigger pro- 
portion than the increase of the intermediate inputs taken 
by the first industry, the D5 index of that first industry 
could have been decreased where its us index has been 
increased. But as the present results show, this is rather 
the exceptional case, the general rule being that the two 
indexes move in the same direction. 


If we now proceed to compare the indexes of sensi- 


tivity of dispersion S; for the two years we observe that the 
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industries which show a noticeable relative improvement on 
the basis of this index are: 


30 9 36 8) 5 32 ut “4 50 
C0". 00) TOF. OMe = (O'S 5) ae OP Or am(ORe RT (OR 240e(0 wo 0 448). (2502) 


where the numbers in brackets indicate the difference between 
Sj in the l949"and's; "in #196 14 

The industry that shows the greatest improvement by 
far, compared to the other eight industries is Lndustny. 38 
(service industries). This same industry had also shown a 
fairly greater improvement in its w; index as we recall from 
the~earlier comparison of this index? fhe ancrease in i1ts¥#Sj 
index confirms the importance that this industry has as a 
basis for further development. 

Werrecall that thelwy indexsolteanmindusitrnyererleets 
the magnitude of the connection that this industry has with 
its customer industries. But as the uj index reflects only 
the connection that an industry has with its suppliers 
industries and does not take into consideration intermediate 
inputs to the suppliers industries, the w;j index reflects 
only the connection of an industry with its customer indus- 
tries and is not affected by the amount of inputs of other 
industries from the customers of the first industry. This 
is only reflected! An= the 'S 7 indexeandsin, Lies case ofethe 
service industry indicates this additional influence that 
"services" have on industries other than its direct customers 
which in this case and on the basis of the criterion used, 


is fairly substantial. 
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It is a pity that the degree of aggregation is so 
high in such an important industry. A breakdown would most 
certainly improve our knowledge as to which of the sub- 
industries show the strongest linkage effects and which are 
those that show the largest improvement over the years. 

The industry which is next in line, as far as the 
improvement of its S; index goes, is industry 4 (metal 
mining, smelting and refining). Here again, it is hard to 
trace the causes of the improvement because of the same 
reasons that made it difficult to explain the changes in the 
Uj, Dy index of this industry. 

The &; indexes of industries Letagwiculture) ands 2 
(chemicals) also move in the same direction as the wy; index 
of these industries and most likely for the same reasons. 

Of the remaining five industries only industry 5 
(coal mining, crude petroleum and natural gas) shows a 
noticeable difference in the index and the direction of change 
is the opposite of the w; index of that industry the wj 
index showing a decline in 1961. 

This result emphasizes the point made earlier that 
even when the crude index (uj; or wi) of an industry is small 
or shows a decline, the industry may still be important 
because of the secondary repercussions its expansions may 
have on a wider segment of the national industrial system 
instead of just on the industries directly connected with it. 
The reason foran increase in the S; index here in spite of 


the decrease in the w; index is most likely due to the fact 
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that industry 5 supplies a smaller proportion of its output 
as intermediate inputs to other sectors but it happens that 
the customer sectors are themselves greater suppliers of 
intermediate inputs to other industries. On this basis 
industry 5 does not decline in importance as the decrease 
in its wy would suggest. 

Looking now at those industries that show the greatest 

relative decrease in their S; index we see that these are 
industries 


26 37 ohh 33 34 eu, ahs) Pave 18 
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Industry 26 (agricultural implements and steel products n.e.c.) 
shows the greatest decrease. Any Single explanation as to 

why this happened would be misleading because of the reasons 
alveady given in the examination of the D5 index of that 
industry. That is mainly because of the high degree of 
aggregation in that industry. Industries 37 (finance insurance 
and real estate), 31 (products of petroleum and coal), 33 
(construction), 34 (transportation storage and trade), 27 
(transportation equipment), 22 (wood products), 18 (leather 
products) all show a parallel decrease in their wy index and 
the reasons were given there for such a deterioration. Sector 
35 (communication) however although within the group of 
industries with declining S; indexes showed an increase in 

the value of its w; index. This means that the customer 


industries to industry 35 are not of the kind that have 


increased their sales of intermediate inputs to other 
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industries. In fact it seems they have decreased them, since 
only such decreases could cancel out the increase in sales 
from the first industry to its customers shown by the increase 
in its wy index. 

Table 5.9 shows the indexes of variance V5 for each 
industry for the two years. It appears by looking at the 
table that,in general, the individual industries draw rather 
uniformly on the national industrial system and that this 
uniformity is maintained in both years. This is witnessed 
by the fact that the individual V5 values are close to the 
average values for these indexes in the two years. These 
average values are V4 = 4.09 for 1949 and V5 = 3.69 in 1961.1 
A comparison of these individual indexes for the two periods 
does not show any significant changes. In no industry does the 
change of its V4 index exceed 20% (or 1.7% per year). The 
change in the average value of this index between 1949 and 
1961 is only 9.7% (i.e. the change from Wi S 4.09 to Eee 
SAC 

Similarly if we examine the V; indexes, also shown 
in table 5.9, we observe that the products of the individual 
industries are distributed fairly evenly as intermediate inputs 
to other industries. This is judged to be so by the fact 
that the individual V; values are close to the average values 
for this index in each year. The average values 

These are simple averages of the V5 values calculated 
from columns 1 and 2 of Table 5.9. 
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this case Vj = 4.56 for 1949 and Vv; = 4.33 in 1961.1 

Here again, a comparison of the individual indexes 
for the two years does not show significant changes. The 
change in the average V; value) during the period 1949-1961 
is even smaller than that for the V3 index. In this case 
(of the Vy index) the change is only 4.8% (or 0.4% per year). 

Such small changes, as they are observed for the V., 
Vy indexes, could have been caused by any of several sources 
of errors such as faulty price index estimations, excessive 
aggregations, drastic redefinition of industries etc. It 
is,therefore, rather dangerous to make generalizations with 
regard to an increase or a reduction in the evenness with 
which the various industries draw from or sell to each other 
their intermediate inputs. 

If there is something that can be said on the basis 
of the results of the examination of the Var Vi indexes, it 
is that the Canadian economy shows a trend towards more such 
evenness or uniformity. The reason for such a trend is not 
hard to imagine. Intermediate inputs are themselves a 
collection of various components. It is possible that a group 
of such components was produced in the past by one industry 
alone. Thus the purchase of this group of intermediate 
components would then simply increase the magnitude of this 
input coefficient by the user industry. This industry would 
then be drawing one sidedly from the producing industry and 
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These averages are calculated from columns 3 and 4 
of Table 5.9. 
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therefore its V5 index would in this case show a high value 
indicating an uneven drawing of inputs, by the user industry, 
from the industrial system as a whole. Suppose now that the 
group of components is no longer produced by one industry 
alone but because of increasing specialization in the economy, 
it is now produced by several industries each specializing in 
one of the components. In this case when the user industry 
buys the same group of components as before the purchase will 
be recorded as a number of input coefficients instead of just 
one aS wasS previously the case. Thus the purchases of the 
user industry are spread more widely and more evenly through- 
out the economy resulting in a decrease in the value of its 
V3 index. 

The decrease in the V; index of industries, which is 
the second course of the augmented evenness in the economy, 
could similarly be explained by an increase in specialization 
but this time on the side of sales of the intermediate inputs 
producing industry. 

We now wish to see which of the 38 industries can be 
characterized as Rasmussen's "Key Industries." As was the 
case with Chapter III, this is done by classifying industries 
according to the values of their Ds and V5 indexes. This 
classification is shown in Tables 5.10 and 5.11. Of the four 
categories of industries in these two tables, category 1 
is the one that satisfies the definition of "Key Industries." 
This group contains industries whose Dj values are above the 


average D4 value for all sectors, and whose V4 values are 
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below the average V5 value for all sectors. 

Category IV includes industries that are the direct 
Opposite of those in category 1. That is, not only do they 
draw the least from other sectors, they also draw one- 
sidedly for the limited inputs they buy from other industries. 

A comparison of the "Key Industries," as defined by 
Rasmussen, based on tables 5.10 and 5.11 reveals no significant 
differences in the values of their D5 and Us indexes. Further- 
more 13 out of 16 industries in this group are present in both 
1949 and 1961. This suggests that industries that were found 
to be "Key Industries" for Canada in 1949 remained as such 
through 1961. 

It may now be asked whether some industries have, 

over the years, become more "key" than others, while others 
have become less important. 

One way of answering this question is to take a simple 
average of the Ds, V3 indexes in the "Key Industry" group 
(Group 1 of tables 5.10 and 5.11) and observe which of the 
industries in this group have D'S greater than the group 
average and which have a V. index smaller than the average 


3 
v. for the group. These would be industries that could be 


J 
considered to be more "Key" than others within the "Key 
Industry" group. Having done this for the two years we could 
then observe whether or not some industries have been 
promoted to the above average position in the later years or 


whether or not some industries have dropped out of such a 


position which they held in 1949. 
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TABLE 5.10 


TYPE OF INDUSTRIES IN CANADA 1949 


WITH RESPECT TO eet ee 


Low ne (<4.09) High fe (>4.09) 
‘ >, 5 II Dee Vi: 
7 Meat Production 1.23 3.48 4 
8 Dairy Production 1.14 3.57 36 Electricity 
9 Fish Processing L Oenoeks Water & Gas 
10 Fruit & Vegetables 12973403 Utilities 1.04 4.47 
11 Grain Mill Products 1.33 3.25 
High D, 12 Bakery Products 1.21 3.14 


(<1.00) 14 Alcoholic Beverages 1.02 3.76 
16 Tobacco & Products 1.40 3.40 


18 Leather Products 1.17 4.04 
20 Clothing LiQ2ES.a2 
22 Wood Products LeL0es 369 
23 Paper Products -98 3.34 
24 Printing & Publishingl.02 4.07 
27. Transportation L004. 07 
Equipment 
32 Chemicals & Allied 1, 03ua096 
Products 


33 Construction 1.14 3.40 
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(Table 5.10 Continued) 


LS NS SAE SE SS SS a A TEST Sl RS SR RS ASC RS A A NSE 


Low Me (<4.09) High Vs (>4.09) 
IIt Dive IV DiwVs 
J J Joe 
1 Agriculture 1.00 3.81 SRROLE SEED pion ae ope 
Low Dj 13 Carbonated : ane es gaat aia ~80 4.71 
(< 1.00) Beverages -98 4.07 abel pages . 85 4.55 
21 Furnit ; a ied ; . 
Bebe TOES eats 5 Coal Mining Petroleum 
& Gas a it ae i=) 
6 Non-Metal Mining -85 4.38 
15 Confectionery & Sugar .88 4.51 
Refining 
17 Rubber Products -89 4.24 
19 Textile Products -97 4.81 


25 Primary Iron & Steel -94 4.40 
26 Agricultural Implements 

& Steel Products n.e.c..98 4.18 
28 Miscellaneous Manufact- 


uring Industries -92 4.28 
29 Electrical Apparatus 

& Supplies .O7 eae 
30 Non-Metallic Mineral 

Prod. -95 4.13 
31 Products of Petroleum 

& Coal -91 4.37 
34 Transportation Storage 

& Trade »88 4.55 
35 Communication [o2eono 
37 Finance, Insurance & 

Real Estate -84 4.97 
38 Service Industries -84 4.63 


ee ceca A 


Note: The values for ne and Nhe are taken from Tables 5.8 and 5.9. 
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TYPES OF INDUSTRIES IN CANADA 1961 


WITH RESPECT TO P 425 


Low i (S309) High ue (>3.69) 
4 Dveoey: i D Ma 
j j j j 
7 Meat Products 1.28 3.28 4 Metal Mining & 
8 Dairy Products Le2ero pes Smelting 1.0174.85 
9 Fish Processing 1.11 3.18 27 Transport 1.01 4.04 
10 Fruit & Vegetable are Wes (Os) Equipment 
High Dj Preparations 32 Chemicals & 
(>1.00)’ 11 Grain Mill Products £29 3205 Allied Prod. UeOSmaed © 
12 Bakery Products 1.12 2.97 38 Service Indus- 
14 Alcoholic Beverages 1.00 3.44 tries LOB 23.72 
16 Tobacco & Products 1.30 3.41 
18 Leather Products Lele anou 
20 Clothing 1.00 3.68 
22 Wood Products LL3 324d 
23 Paper Products B05) 3265 
25 Primary Iron & 
Steel «99 Sano/ 
26 Agricultural Le02P S071 
Implements & Steel 
Products n.e.c. 
31 Products of Petroleum 
& Coal 1.00 3750 
33 Construction 1.00 3756 
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(Table 5.11 - Continued) 


Low ue (<3.69) 


DARI 
17 Rubber Products .94 3.62 
21 Furniture Aer Sods) 
28 Miscellaneous -98 3.46 
Low D. Manufacturing 
J Industries 
(<100) 


Note: The values for D and Ms for 1961 are 
5.9. 


High ve (>3.69) 


Agriculture 
Forestry 

Fishing & Hunting 
Coal Mining, Crude 
Petroleum & Gas 
Non-Metal Mining 
Carbonated Bev. 
Confectionery & 
Sugar 

Textile Products 
Printing & 
Publishing 
Electrical 
Apparatus & 
Supplies 
Non-Metalic 
Mineral Prod. 
Transportation 

& Storage & 
Trade 
Communication 
Electricity, 
Water & Gas, 
Utilities 
Finance, 
Insurance & 

Real Estate 
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taken from Tables 5.8 and 


TABLE 5.12 


TYPE OF KEY INDUSTRIES HAVING A Ds INDEX 


GREATER THAN ONE AND A V_ INDEX SMALLER THAN THE 


J 


AVERAGE OF GROUP I OF TABLES 5.10 and 5.11 


1949 
Average bie = 3.62 


“ 
7 Meat Products Le23 
8 Dairy Products lei ke 
10 Fruit & Vegetable PAS) 
Preparations 
il’ Grain Mill Products 1.33 
12 Bakery Products disea 
16 Tobacco & Products 1.40 
33 Construction 1.14 


V5 

4) 
3.48 
ce) 


3.03 


S225 
3.14 
3.40 
3.40 


ad 
1} 


L96n 


Average ve = 3. 


Meat Products 

Dairy Products 
Fruit & Vegetable 
Preparations 

Grain Mill Products 
Bakery Products 
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This new classification of industries is shown in table 5.12. 
An examination of table 5.12 shows that no industry has 
become more "Key" than it already was in 1949 while two 
industries have declined from their above average position 
held by them in the earlier year. These are industries 16 
(tobacco and products) and 33 (construction) . 

Although the "tobacco and products" industry still 
has an above average Dd, index, its V5 value has dropped 
showing that the industry draws its inputs from fewer indus- 
tries than it did before. The V5 value is still close to 
the group average, however, and a rationalization of the 
change could be misleading. The "construction" industry 
on the other hand shows a drop in its D5 index only. The 
reason for the change was given when this index was analyzed 
and it was then attributed to a greater efficiency of space 
utilization. 

It is interesting to note that the average D5 and V5 
values for the "Key Industries" group as a whole (group 1) 
have hardly changed. This means that the "Key Industries" 
as a whole have become neither more nor less "Key" in the 
Rasmussen terminology than they were before. 

Firstly "Key Industries" are highly aggregated. Had 
there been a more detailed breakdown of the input-output 
tables we could probably observe larger changes in linkage 
characteristics since we would then be observing such 


characteristics of more narrowly and specifically defined 


industries. 
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The introduction of the fuel injection system in the 
motor car industry, for example, is an important innovation 


and may change the a;4 coefficient of the motor car industry. 


a 
This industry, however, is only one of many that are grouped 
together in the larger "transportation equipment" industry 
which is recorded in the input-output tables. This being 

the case, the change in the aij coefficient of the automobile 
industry will cause a much smaller change in the aj4 coef- 
ficient of the transportation equipment industry. The 
magnitude of the change depends on how big the automobile 
sub-industry is compared to the other sub-industries within 
the larger group. 

A second reason for the stability of "Key Industries" 
is that their scale of production is likely to be already 
large enough at the point at which the time comparison begins 
so that variations in the scale of production are not likely 
to be great over the period of time examined. A stamping 
operation in the "transportation equipment industry" for 
example will have to be fairly large from the start; otherwise 
the industry will not be operating at the optimum point. Any 
changes in the scale of such an operation are therefore likely 
to be small compared to the initial size. This relatively 
small change in the scale of production implies a small 
change in the ais coefficient of the industry. 

If there was an increase in the scale of production 
it would most likely result in an increase in economies of 


scale which would mean that either a greater volume of output 
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is being produced from the same amount of inputs or that 

the same volume of output is produced by a smaller amount of 
inputs. In either case the ratios of the various inputs to 
the total output of an industry would decrease which means 
that its ai coefficients would decrease. 

With minute changes in the scale of production there 
will be only minute changes in the ajj coefficients which is 
then reflected in a lack of change in the linkage character- 
istics and hence make for the greater stability of the industry 
in question. 

In contrast to these stable "Key Industries" one can 
consider the changes that could occur in an industry such 
as agriculture for example. The change in the scale of 
operation alone is likely to make for a considerable change 
in the indexes of that industry. Particularly the indexes 
that reflect the "backward" linkage of that industry. To 
the extent that this industry is becoming more efficient, 
one .would expect a decrease in its Us and Ds indexes. 

Finally another reason making for the greater 
stability of the "Key Industries" could be that these indus- 
tries, being part of the manufacturing industries, are 
subject to more accurate statistical estimations of the values 
of their inputs and outputs. Thus changes in such data reflect 
changes in the structure of the industry. In cases where such 
data do not exist originally, estimations have to be made 
which could result in errors which in turn would cause the 


indexes of an industry to show greater variations over time. 
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The "Key Industries" as have been defined and 
examined so far, refer only to those that draw heavily from 
the industrial system for their inputs, but this definition 
excludes sectors that have relatively high values of Sj- 

That is, this definition includes only the "backward linkage" 
notion of an industry. 

By changing the definition of a "Key Industry" 
slightly we could have a list of industries that would reflect 
the "forward linkage" notion. Such industries could be called 
"Forward Key Industries" and would be characterized by rela- 
tively high S; values and relatively low Vy values. 

Group 1 of tables 5.13 and 5.14 is a list of such 
industries. 

A comparison of these industries for the two periods 
examined reveals no significant differences in the Sar VG 
values of the industries included. Furthermore, the majority 
of the industries in the group appear in it in both years. 

In both years the sectors of "agriculture" (no. 1) 
and that of "transportation, storage and trade" (no. 34) 
appear to be the most characteristic "Key Industries" in 
the "forward linkage" sense. And of the two, that of 
transportation has the highest S; value. 

This could be taken as an empirical backing of the 
argument that the existence of infrastructures, such as those 
of industry 34 are conducive to the establishment of higher 
industries (i.e. secondary and tertiary industries). 


Finally these industries that have both high D4 and 
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TABLE 5.13 


TYPE OF INDUSTRIES IN CANADA 1949 


WITH RESPECT TO Si3V, 


Low Vv. (<4.56) High Vv, (>4.56) 
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Agriculture 
Forestry 

Textile Products 
Paper Products 
Agricultural 
Implements 
Transport 
Equipment 
Products of 
Petroleum & Coal 
Chemicals 
Construction 
Transportation, 
Storage & Trade 
Communic 
Electricity, 

Water & Gas 
Finance & Insurance 
Service Industries 
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(Table 5.13 - 


Low S. 
a 


(<1.00) 


Note: 


The values of S 


Continued) 


Low ve (<4.56) 


Grain Mill 3 
Products 
22 Wood Products | -97 4.39 4 
25 Primary Iron & 94 4.41 


Steel 


i 


High V, (>4.56) 


Fishing, Hunting 
& Trapping 

Metal Mining & 
Smelting 

Coal Mining 
Non-Metal Mining 
Meat Products 
Dairy Products 
Fish Processing 
Fruit & Vegetable 
Preparations 
Bakery Products 
Carbonated 
Beverages 
Alcoholic 
Beverages 

Sugar Refining 
Tobacco & 
Products 

Rubber Products 
Leather Products 
Clothing 
Furniture 
Printing & 
Publishing 
Miscellaneous 
Manufacturing 
Industries 
Electrical 
Apparatus & 
Supplies 
Non-Metallic 
Mineral 
Products 


and Vy indexes are taken from Tables 5.8 
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TABLE 5.14 
TYPE OF INDUSTRIES IN CANADA 1961 


WITH RESRECT TO Si9V, 


Low vi (<4.533) High vi (>4.33) 

D Sa Wh II Sh Ve 

a ae Ht t 
1 Agriculture 2.26 2.04 
2 Forestry 1.07 3656 
4 Metal Mining 1.21 4.07 
19 Textile Products nigra fei) em 
23 Paper Products 1.32 2660 
High Ss. 26 Agriculture 1.69 2.80 

Implements 

(71.00) | 35 chemicials 1.25 3.02 
33 Construction 1 O2e spa 
34 Transportation Z2ctsulees 


Storage & Trade 
36 Electricity, Water 1.09 3.67 
& Gas 
37 Finance & Insurance 1.48 2.32 
38 Service Industries 3.36 1.11 
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(Table 5.14 = Continued) 


Low Vy (<4.33) High V. (>4.33) 


Coal Mining 


: Fishing, Hunting 
11 Grain Mill -98 4,17 


& Trapping 
Products 6 Non-Metal Mining -60 5.48 
Low Ss; 24 Printing & -84 4.22 7 Meat Products -80 4.69 
(<1.00) Publishing 8 Dairy Products -65 5.40 
25 Primary Iron & -85 4.09 9 Fish Processing She Sp 


Steel 10 Fruit & Vegetables .60 5.78 
31 Products of -95 3.48] 12 Bakery Products 2500 5.80 
Petroleum & Coal 13 Carbonated 20l o.05 
Communication 83 Beverages 
14 Alcoholic .58_ 5.95 
Beverages 
15 Sugar Refining 69 5.14 


16 Tobacco & Products .69 6.16 
17 Rubber Products Ale? EVaLeXs) 
18 Leather Products -66 6.03 


20 Clothing s645, 5.86 

21 Furniture san 5.99 

22 Wood Products -85 4.61 

27 Transport at Fal 
Equipment 

28 Miscellaneous -68 4.95 
Industries 

29 Electrical 3707 *4,07) 
Apparatus 

30 Non-Metallic ni * 4.609 


Mineral Products 


Note: The values of the Ss. and v, index are taken from Tables 5.8 and 
Be Oi. 
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1949 
Dace 5,00), N. 
J J 
Se AGO V. 
af ut 
Industry 
1. Agriculture 
23. Paper Products 
26. Agricultural 


27. 


3 Die 


33. 


Note: 


TABLE 5.15 


KEY INDUSTRIES WITH RESPECT TO BOTH 


Implements & 
Steel Products 
n.e.c. 
Transportation 
Equipment 
Chemicals & 
Allied Products 
Construction 


< 4.09 
< 4.56 


1.03 


1.14 


Di pV eeandsS paver 
J J al i 


D, 
a) 
Ss. 
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1. 
ase 
26. 


32. 


aoe 


1961 


Zen OO, _ 
ro ag) © ys Vv, 


Industry 


Agriculture 
Paper Products 
Agricultural 
Implements & 
Steel Products 
he @QsC. 
Chemicals & Al 
Products 
Construction 


<7 3.69 
< 4.33 


lied 


This table is based on the data from Tables 5.8 and 5.9. 
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TABLE 5.16 
COMPARISON OF INDUSTRIES HAVING RELATIVELY HIGH ey o. INDEXES 


AND THOSE HAVING RELATIVELY HIGH eae We INDEXES 


1949 
Us eA) we oo eau. Diels OO, See 0 
3) 1 j et 
Industry u. Ww. Industry D. 
J 1 J 
Agriculture 43 48 1 Agriculture 1.00 
Grain Mill Products Te ao 11 Grain Mill 136 
Products 
Wood Products 56 63 22 Wood Products LO 
Printing and 43 ae 24 Printing and 15-02 
Publishing Publishing 
Chemicals 44 3 27 Transportation 1.00 
Electricity, Water & 42 68 Equipment 
Gas 32 Chemicals & L103 
Products 
33 Construction 1.14 
36 Electricity, 1.04 


Water & Gas 


Note: Data from Tables 5.3 and 5.8 
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TABLE 5.17 
COMPARISON OF INDUSTRIES HAVING RELATIVELY HIGH oe oF INDEXES 


AND THOSE HAVING RELATIVELY HIGH a3) We INDEXES 


1961 
u, > 47, w, > 45 palneaxog, tere> S00 
4 1 J 1 
Industry 45 ae Industry D; ori 
11 Grain Mill Products 78 69 11 Grain Mill Preducts 1.29 -98 
22 Wood Products 60 59 22 Wood Products aka als -95 
26 Agricultural Implements 49 62 23 Paper Products OSL eae 
31 Products of Petroluem 53 58 26 Agricultural - be O22 80 
& Coal Implements 

32 Chemicals 50 61 31 Products of T.00 95 
38 Service Industries 57 64 Petroleum & Coal 

32 Chemicals aOR dtere5 

33 Construction LOO) AL ao 


38 Service Industries 1.08 3.36 


Note: Data from Tables 5.4 and 5.8. 
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S; values while showing low V4 and Vy values are shown 
in table 5.15. In this case too, the sectors that are in the 
group in 1949 are alsouingthe groupein 19617 
If we now consider only the industries that have high 
D5 and S; values, we will have a group of industries that can 
be compared with the "intermediate manufacturing" group of 
tables 5.3 and 5.4, a group that has relatively high values 
of the uy and wy indexes. Table 5.16 compares the industries 
classified on the basis of Ds, S; indexes and those classified 
on the basis of uy and w; for 1949. Table 5.17 does the same 
Tore ool. 
| It can be seen from the last two tables that indus- 
tries shown to have relatively strong backward and forward 
linkages when measured by the Us, W; indexes have also 


L 


relatively high D5 S; indexes. This similarity is apparent 


in both years. 


2. The "Gamma" Index 

The next step in this chapter is to examine what type 
of industries have undergone the smallest change in their 
production structure within the period considered. The 
appropriate measure for showing such a change is the "gamma" 
index (y4) described in Chapter II and used also in the case 


of international comparisons. This index is slightly modi- 


fied here as 
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where aiy is the ijth element of matrix A referring to the 
matrix of the coefficients in the base (1961) year and ats 
is the ijth element of matrix A which is the matrix of the 
coefficients in the current (1949) year as recalculated in 
terms of base year prices. 

As was explained in Chapter II, the smaller is the 
value of this index for a particular industry the less the 
structural change in that industry. If there is no change 
at all,it will be recalled, the index takes the value of zero. 
In the opposite case its value is equal to 2.0. 

The results of the comparisons are shown in table 
Seas 

In table 5.19 all the two periods comparisons have 
been classified by the magnitude of the gamma index and by 
type of industry. Two main categories constitute the type 
of industry. The one containing the "Key Industries" and 
the other including all the industries not classified as 
such. Here the term "Key" is with respect only to the values 
of Ds and V5- 

The table indicates that the so-called "Key Industries" 
show relatively fewer changes in their production structures 
compared to the other industries. Eleven out of a total of 
twenty "Key Industries" or 55% show a "gamma" index of .499 
or less as against 3 out of a total of 18 or 16.6% for the 
other industries. Only one of the 20 key industries shows 


a "gamma" index greater than 1 out of a maximum of two. 


This is the industry of “primary iron and steel" 
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(industry 25). It is to be expected that the technology in 
such an industry is more likely to show greater changes than 
say the technology in the meat products industry which is 
also one of the "Key Industries." It may be pointed out 
that the sector of primary iron and steel shows a decrease 
aah pipet) V5 index although too much emphasis must not be put 
on the change of that index because of the reservations 
discussed earlier. The change, however, does hint that the 
technology in this industry has changed in such a way as to 
make the industry draw its inputs from the other industries 
more evenly than in 1949. 

The results of this analysis, based on the Y4 index, 
strongly confirm the conclusion reached earlier concerning 
the relative stability of the "Key Industries." It must 
be emphasized again that the results in both analysis apply 
only to those industries whose categorization as "Key 
Industries" is based only on the values of their D3, V4 
indexes. 

In the case where the term "Key Industry" is taken 
to mean the industries with relatively high values of Si 
and relatively low values of V; a different classification 
results which is shown in table 5.20. 

On the basis of this table (table 20), 6 out of a 
total of 15 "Key Industries" or 40% show column differences 
of 0.499 or less as against 9 out of a total of 23 or 39.13% 
for the other industries. 33.3% of the "Key" show differences 


between 0.500 and 0.799 as against 47.8% for the other 
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industries. 


It is apparent from these figures that industries 
classified as "Key Industries" with respect to the "forward 
linkage," do show approximately the same degree of structural 
change compared to the non-key ones. 

These are exactly the type of "Key Industries" where, 
as was explained earlier, structural changes should be 
expected because of one or all of the reasons given them. 
Statistical data for agriculture are most likely to have 
undergone drastic changes and improvement causing errors in 
the measurement of changes in the industry because, among 
other things, Of changes in the definition of the variables 
involved. Changes in the scale of production in industries 
such as "agriculture" are also likely to have been sub- 
stantial bringing with them an increase in efficiency and 
so altering the indexes of these industries. 

The same type of investigation of column differences 
for the case of those industries that show relatively high 
values for both Dj and S; indexes yields the results shown 
in table 5.21. These are the industries that are classed 
as "Intermediate Manufactures." 

The data in this table show all of the industries 
with high D5 and S; values have "gamma" indexes ranging from 
0.00 to 0.799 as against 78.12% for the other industries. 
This category of industries, therefore, does show more 
stability in their production structure compared to the other 


industries. This stability, however, is not as pronounced 
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TABLE 5.18 
THE "GAMMA" INDEX OF CANADIAN INDUSTRIES 


| ETS fiat RR Ee et ES LOR Neel ted Aa OS™ 
Industry ul 


3 
Se eee ee ee ee a ee ee ee ee ee 
1 Agriculture -504 
2 Forestry 1.341 
3 Fishing Hunting & Trapping -606 
4 Metal Mining 1.354 
5 Coal Mining a We We 
6 Non-Metal Mining . 886 
7 Meat Products -448 
8 Dairy Products -476 
9 Fish Processing -676 
10 Fruit & Vegetable Preparations -465 
11 Grain Mill Products -544 
12 Bakery Products a 
13 Carbonated Beverages - OLD 
14 Alcoholic Beverages ee ded 
15 Sugar Refining Pas ye He | 
16 Tobacco & Products oho 
17 Rubber Products - 683 
18 Leather Products aos 
19 Textile Products OLS 
20 cc Ochi ng - 460 
21 Furniture ey 
22 Wood Products -410 
23 Paper Products -405 
24 Printing & Publishing 386 
25 Primary Iron & Steel 023 
26 Agricultural Implements -490 
27 Transport Equipment -665 
28 Miscellaneous Industries sive 
29 Electrical Apparatus meee RS) 
30 Non-Metallic Mineral Products ~050 
31 Products of Petroleum and Coal -900 
32 Chemicals -659 
Sone conseruct2on -404 
34 Transport and Trade - 660 
35 Communication SUS 
36 Electricity, Water & Gas AVES 
37 Finance & Insurance -463 
38 Service Industries Ae ldice 


Note: The index has been calculated according to:.the equation: 


The nunbering of industries is in accordance with Table 5.1. 
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TABLE 5.19 


THE "GAMMA"INDEX OF "KEY" AND "OTHER" INDUSTRIES 


SE A 


Key Industries with Other 
Magnitudes Respect to Da Me Industries 
0.000 - 0.499 11 3 
0.500 - 0.799 7 10 
0.800 = 0.999 i a 
1.0 + i 4 


Note: Data are from Table 5.19; "Key" Industries include all industries 
in category I of Tables 5..10vand 5.11. 


TABLE 5.20 


THE"GAMMA "INDEX OF "KEY" AND "OTHER" INDUSTRIES 


Key Industries with Other 
Magnitudes Respect to Sir V, Industries 
0.000 - 4.999 6 9 
0.500 - 0.799 5 ay]: 
0.800 - 0.999 il 1 
1.0 + 3 Z 


Note: Data are from Table 5.18; "Key Industries" include all industries 
in category I of Tables 5.13 and 5.14 


TABLE 5.21 


THE"GAMMA"INDEX OF "KEY" AND "OTHER" INDUSTRIES 


Key Industries with Other 
Magnitudes Respect to Dn Ss. Industries 
0.000 - 4.999 3 11 
2500" =" 0.799 3 ge} 
0.800 - 0.999 0) a 
LPeOe+ 0) 5) 


Note: Data are from Tables 5.18 and 5.8. 
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as when "Key Industries" having only high Ds 


compared to the rest of the industries. 


Conclusions 

The purpose of this chapter was firstly to identify 
and secondly to examine the constancy of the linkage char- 
acteristics of Canadian industries. 

In order to reach some conclusions concerning these 
two goals it was necessary to analyze the changing structure 
of the Canadian economy in general.In the course of this 
analysis several other conclusions worth discussing have 
emerged. One such conclusion is that the Canadian economy 
shows a trend towards increasing interdependence. This trend 
was apparent in several stages of the analysis. There was 
first a general increase in the uj; and wj indexes in the 
economy as a whole as witnessed by the increase in the average 
values of these indexes from 1949 to 1961. Similar increases 
were observed with respect to the Dj, S; indexes but,most 
interestingly, declines were observed in the indexes of 
variance V5 and V; indicating that the industries in the 
economy are now drawing their intermediate inputs more evenly 
from each other. 

There seem to be three main causes for the increase 
in interdependence: changes in technology; increasing 
specialization in production that is due to an expanding 
market rather than changes in technology, and changes in 


consumer tastes. 
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Changes in technology may increase the size or the 
number of sources of the various inputs to an industry, as 
for example in the case of the aircraft industry where 
several special metals are required to meet weight and 
endurance requirements. These metals may come from more 
than one source thus making this industry dependent on more 
industries than before. Changes in technology may also 
increase the size of a particular input of an industry 
although its total output may have remained the same. The 


user industry would in this case be more dependent on one of 


its suppliers than before. An example of such a case is 
the increase in inputs of research services by the various 
chemical industries which may be trying to improve the 
quality of their output in a way that satisfies the require- 
ments of advancement in technology in the industries using 
the chemical products. In the present study, an industry 
indicating a fair increase in service inputs (probably 
research and engineering services) was the forest industry. 

Changes in technology, however, also are expected 
to increase the efficiency of production of an industry, 
whether this efficiency is expressed in terms of labor 
productivity, capital productivity or a decrease in raw 
materials inputs per unit of the industry's output. This 
increase in efficiency means a decrease in one or more input 
coefficients in the industry in which technological improve~ 
ments have occurred. This in turn means a decrease in the 
dependency of that industry on its suppliers,+ and in 
general, a decrease in interdependency among industries. 

To the extent that changes in technology cause 
increase in efficiency, one would expect a decrease in the 


interdependence of industries in the economy. To the extent, 


ltt is assumed here that no increases occur in the 


OUEPULEOLeTNal rns ery because of a possible drop in the 
price of its produc 
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however, that they cause an increase in specialization in 
inputs one would expect an increase in industrial inter- 
dependence. 

Increasing specialization in production could not 
only be caused by changes in technology but also by an 
expanding market. In this case an industry may take advantage 
of economies of scale by producing only one component of a 
particular product and buying others from other industries. 
Thus an industry producing stereo sets for example, may now 
decide to specialize in the production of amplifiers only 
while purchasing the turn tables and speakers from other 
producers. The outcome is again an increase in the dependency 
of the stereo sets industry on a greater number of suppliers 
thus causing a greater interdependence of the economy. 

An example of the increase in economic interdependence 
caused by changes in tastes is the increase in the amount and 
variety of packaging of various products, mainly foodstuffs, 
in the market today. Packaging increases the inputs of 
various industries from the paper products industry, the 
steel industry, the aluminum industry, etc. Such inputs 
were either non-existent or of a rather small size in the 
past. 

Still another cause for the increasing interdependence 
in the economy is the establishment of some new industries or 
the expansion of others. The increase in fish processing, 
industry in Canada, for example, made for an increase in 
inputs from the fishing industry. At the same time these 
processing industries have also increased their inputs from 
industries such as agriculture, for vegetable oils, for 


example, or paper products, steel, aluminum, etc., for 


packaging. 
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A second conclusion that came out of the analysis in 
this chapter is one concerning the similarity of the uj, D5 
indexes on the one hand, and that of the W;, Sj on the other. 
It was found that sectors that had relatively high us and wj 
indexes also had relatively high values for the more com- 
prehensive Dj, S; indexes. Furthermore the study showed that, 
with few exceptions, those industries which showed increases 
in their uj, Wj indexes over the years, also showed increases 
invtheir Ds, S; indexes. Likewise those industries that 
showed decreases in the first set of indexes also showed 
decreases in the other. This is a useful conclusion that 
can be applied in the identification of important industries. 
It implies that it is not always necessary to use the more 
comprehensive and more difficult to calculate set of indexes. 
The crude ones would in most cases do. 

A third conclusion of the analysis is that the indus- 
tries considered important for further industrial development. 
are industries that are located somewhere between the primary 
type industries and industries catering to final demand. 

This is the group of industries that was found to overlap 
other groups lacated above or below it in the triangularized 
input-output matrices. These are also the industries that 
were found in Group II of tables 5.3 and 5.4 which was termec. 
"intermediate manufacture." Similarly these are the indus- 
tries found in Group 1 of tables 5.10 and 5.11 which satisfied 
Rasmussen's idea of a "Key Industry." 

The common characteristic of such industries is that 
they possess the relatively strongest combined linkage effects 
(backward plus forward). They are, in other words, the 
industries that are most dependent on others and most depended 


upon by others in need of intermediate inputs. It is not 
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difficult therefore to visualize why such industries could be 
very important industries when an expansion in the national 
industrial network is required. Their establishment or 
expansion creates new needs for other products used as inputs 
to these industries. If these products are not already 
available pressures will be generated that are likely to 
eventually break the bottleneck by establishing industries 
producing them. If these industries are already in existence 
they will welcome the opportunity to expand offered to them 
by the establishment of the industry that depends on their 


products. In a way the process is similar to that of 


stimulating consumer demands by tax reductions, advertise- 
ments, transfer payments or any other means. The increased 
consumer spending then stimulates the economy through the 
multiplier. Here, however, the process is not as smooth or 

as fast. We must remember that when our purpose is to 

expand the industrial network it means mainly establishment 
of new industries. For these industries to come in a lot of 
preparatory work is necessary. The process therefore will 

be much slower and more uncertain. The incentive is there, 
however, and once the input requirements of the linked industry 
approaches the minimum economic size of production of the 
supplier industry, this supplier industry will find it very 
attractive to start production in the area or country of the 
linked industry. It may not even be necessary for the input 
requirements of the linked industry to be proportional to 

the output of the supplier. Such supplier industries may 
have other foreign markets for their outputs but the fact 
that they could dispose of a substantial part of their output 
locally, with no headaches of currency devaluation or erection 
of new tariff walls, could be a strong incentive indeed to 


locate where its customer industry is. 


dec 
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Similarly the establishment of a strongly linked 
industry will cause industries dependent upon its product 
to take advantage of the facility offered. The incentive 
here may not be as strong as that offered by backward link. 
There is no bottleneck to be broken, there is only an 
Opportunity to be taken up and it may not be taken up by 
everybody. There are, however, those who may want to try. 

In summary then, and based on the analysis in this 
Chapter, the main characteristic that makes an industry to 
be a "Key" or in general an important industry is its double 
role as purchaser and supplier of intermediate inputs. This 
characteristic gives these types of industries a preference 
over primary industries which could, as in the case of 
Canada, be resource industries. These primary or resource 
industries possess only the much weaker forward linkage effect 
and could not be expected to bring in the strong incentive 
needed for a more industrialized economy. 

Still another conclusion that has been reached in 
this chapter is that the "Key Industries" are relatively more 
stable than non-key industries. This stability has been 
demonstrated in two ways: firstly, from a comparison of 
industries based on their Ds, V5 indexes and secondly by 
observing the magnitude of the yj index of all industries. 
The 4 index of the "Key Industries" was the smallest compared 
to that of the other industries. The term "Key" in this case 
applies only to those industries that have relatively high 


D4 and relatively low V5 indexes, that is, to those 
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industries that not only show relatively high backward linkage 
effect but also distribute these effects fairly even to the 
industries from which they draw. These industries in other 
words are those that Rasmussen had in mind. When the term 
"Key" was extended to include those industries that had 
relatively high Sj and relatively low Vj, that is to those 
with strong and evenly distributed "forward" linkage effects, 
the stability of the "Key Industries" broke down showing these 
industries to be no more stable than any other industry. 

The apparent greater stability of the "Key Industries" 
could be the result of any one or all of the following 
factors: a possible smaller relative change in their scale of 
Operation or more uniform way of keeping statistical records. 
It is very difficult, however, to distinguish which of these 
factors is the strongest unless and until input-output tables 
with a finer classification of industries are available. As 
was pointed out elsewhere in this chapter, excessive aggrega- 
tion of industries makes for a greater apparent stability of 
the aggregated industries because of the averaging out of the 


changes occurring in the sub-industries within the aggregated 


industry. 
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CHAPTER VI 
SUMMARY AND CONCLUSIONS 


The focal point of this study has been the investi- 
gation of industrial linkages in the Canadian economy. The 
study also proposed to examine the stability of these link- 
ages with regard to both space and time. 

With regard to space, the Canadian economy has been 
compared to that of Japan, Norway, the United States and 
Italy. With regard to time,a comparison of the Canadian 
economy was made between two different time periods. 

In attempting such comparisons the study had to 
consider the weaknesses inherent in comparing input-output 
tables of different economies or of the same economy in 
different time periods. 

These tables, although constructed mainly for 
purposes of empirical implementation, are not entirely 
comparable in terms of concepts and classifications. For 
example, in Japan, the activity is the basic accounting unit 
and production of intermediate products of different activi- 
ties consumed within the same plant is recorded as an intra- 
sector transaction.+ In the other four countries, however, 


intrasector transactions are not distinguished. This 


lsee H. B. Chenery and T. Watanabe op. cit., p. 491. 
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difference between Japan and the other countries affects the 
diagonal elements of the Japanese input-output matrix and 
makes it less comparable to the others. 

Comparability of the two Canadian tables of different 
time periods is also affected by similar factors. In 1960 
for example, there was a substantial revision of the Standard 
Industrial Glaserercation system at which time many establish- 
ments were redefined and reclassified. The effects of these 
changes are difficult to ascertain. One thing is certain: 
Such changes will most likely affect the indexes that have 
been used in this study for the measurements and comparisons 
of the linkage characteristics. 

Comparability of the two Canadian tables in this 
study is also affected by the quality of the price indexes 
employed for the deflation of data. Though the eusmoes care 
was used in the present work for the construction of the 
needed indexes, it was impossible to eliminate all possible 
sources of errors. The series of data used, though fairly 
complete did not cover all sectors compared. Where data were 
not available, linear projections of past data were used, 
thus creating sources of errors. 

Taking into consideration these inaccuracies as well 
as others pointed out in the course of the analysis of results, 
the following conclusions can be drawn. 

1. With regard to the comparison of industrial linkages 
among countries, it was found that Canada's production 


structure was fairly similar to those of the other countries 
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compared. 

The fact that Canada is closer to the United States 
than to the other countries, did not seem to have resulted 
in a stronger similarity of the production structure of the 
two countries. Likewise, the fact that Canada has a large 
export sector relative to its national product did not 
result in any special similarity of the Canadian economy to 
that of the countries having also relatively large export 
sectors. 

The main reason for such evenly spread similarities 
among the countries compared seem to have been the similarity 
in the technologies employed by these countries. 

As was pointed out in Chapter III, this similarity 
in technology was the main reason for the greater comparability 
of certain types of industries. ‘Thus the greater compara- 
bility of industries having both strong "backward" and strong 
"forward" linkages was explained by the fact that such indus- 
tries were more sensitive to technology than to changes in 
final demand or sources of raw materials. 

When patterns of interdependence among sectors were 
examined it was found that they were also sufficiently 
similar. Despite large differences in factor endowments, 
income levels and tastes as well as differences in social 
characteristics of the countries considered, the similarity 


in technology seems to have produced the degree of uniformity 


loee conclusions of Chapter ELD this dissertation. 
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observed in such pattern. 

In examining whether or not the simpler Us, Wy 
indexes could be used as substitutes for the ee SSeS 
hensive D, and S; indexes, for the measurement of linkages, 
it was found that the us index is a fairly good substitute 
for the Ds index. This was not the case however with the 
wi index. This latter index overestimates the "forward" 
effect and could not therefore be used as a substitute of 
the S; index without correction. 

A general reflection on the results obtained from the 
intercountry comparison points to the fact that for purposes 
of development, the "Manufacturing" type industries are more 
effective. Their relatively high "backward" linkage strengths 
provide market opportunities which, as was pointed out in 
Chapter III, are stronger attractive factors than availability 
of supplies for the establishment of new industries. 

2. With regard to the intertemporal comparison of the 
Canadian economy the main conclusion is that industrial 
linkages showed a fair degree of stability over the period 
examined. Patterns of sector interdependence also showed 
stability, as was revealed by the high values and significance 
of the rank correlation coefficients. 

The sector that showed the greatest stability in 
linkage effects were again the manufacturing sectars and 
and in particular those sectors that have the strongest 
"backward" linkage effects. 


Two factors that could mainly be responsible for 
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the stability of these sectors are (a) the fact that such 
sectors are likely to undergo a smaller change in their scale 
of operations relative to other sectors and (b) the fact 
that these industries are likely to have a more uniform way 
of keeping statistical records and thus avoid showing changes 
that are more due to changes in accounting methods than to 
changes in structural characteristics. An additional con- 
clusion that can be drawn from the intertemporal comparison 
of the Canadian economy is that,whenever structural changes 
have been observed, they underline a trend towards a greater 
interdependence of the Canadian economy. 

Although the eleven year period examined in this 
study may not have been long enough to allow for a fuller 
development of such a trend, signs of the trend were apparent 
in several stages of the analysis of Chapter v oe 

There was firstly a general increase in the values 


of the us and D; indexes in the economy indicating an 


J J 
increase in the use of intermediate inputs by industries. 


Secondly and most interestingly, there were declines in the 
values of the indexes of variance V5 and V; indicating that 
the Canadian industries were now drawing their inputs and 
distributing their outputs more evenly from and to each 
other. 

The reasons most likely to cause such an increase 


in interdependence were given as (a) changes in technology. 


lsee conclusions of Chapter V, this dissertation. 
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Such changes could increase the size or the number of inputs 
to an industry; (b) increasing specialization in production 
due to an expanding market. Such specialization could cause 
an industry to buy inputs that have been previously produced 
by the industry itself; and (c) changes in consumers' tastes 
which could force the industry producing the consumers' 
goods to buy additional inputs from other industries that 
could be used, for example, to improve the saleability of 
the main product (Packaging materials e.g.). 

The conclusions reached in this study could have been 
greatly improved if a more detailed classification of 
industries was used. The high degree of aggregation used for 
most industries of the input-output tables examined prevented 
an exact assessment of the changes occurring in the indus- 
tries aggregated into coarser groups. Thus it is often 
difficult to specify which of the sub-industries are the 
ones most responsible in giving the larger sector the linkage 
characteristics that it has. 

This suggests anew the need for the construction of 
more detailed input-output tables that could make possible 
a more concentrated study of particular industries and/or 
aid in determining the reasons behind certain observed 
trends. 

Parallel to this need is the need for a finer and 
more appropriate series of price indexes, series that will 
include indexes for each of the industries in such tables. 


Construction of these series would then permit more accurate 
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comparisons of the Canadian economy over chosen periods of 
time and give a better explanation of the reasons for 
structural changes that may have occurred during these 


periods. 
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APPENDIX A 
INDUSTRY AGGREGATION 


In order to make the two types of comparisons of 
input-output tables prepared in this study, that is the 
international and the intertemporal, it is necessary to 
aggregate the 42 original industries in the 1949 Canadian 
input-output tables into a smaller number of industries so 
that they match the corresponding industries of the other 
four countries on the one hand, and the corresponding 
Canadian industries of the 1961 tables on the other. 

In the case of the international comparison the 
grouping of industries in Canada as well as in the other 
countries is based on the international standard industrial 
Classification system. The equivalent Canadian classifica- 
tions were compiled with the help of the Canadian standard 
Classification manual (1951 census edition) .* The basic 
tables used for this comparison are the following: 

Japan (1951, size 182 x 182); Italy (1950, size 200 x 56); 
Norway (1950, size 117 x 117); the U.S. (1947, size 200 x 
200) and Canada (1949, size 42 x 42).2 The comparable 


sectors are shown side by side in Table 3.1 of Chapter III. 


1pominion Bureau of Statistics, Standard Industrial 
Classification Manual 1951 Census Edition (Ottawa: The Queen's 
Printer, 1951). 


2See H. B. Chenery and T. Watanabe, op. cit., Dp. 489, 
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The basic tables used for the intertemporal comparison 
are the 1949 Canadian table (size 42 x 42) and one of the 
threenml9o 6l@tables size! 65>x°65)% Of theother =twol 196 itabiles, 
one is excessively aggregated (size 16 x 40) and therefore 
information will be lost if it was used. The other table of 
size 110 x 197 was continued in the second volume of the D.B.S. 
publication on input-output tables which was not yet released 
at the time at which this dissertation was prepared.t The 
aggregations of corresponding industries of the two tables 
used were done with the help of two Canadian standard indus- 
trial classification manuals.“ The aggregations used to make 
the two Canadian tables comparable are shown in Table 5.1 of 
Chapter V. 

There are several statistical and definitional problems 
that must be considered when comparing various input-output 
tables whether these tables are of various countries or of the 
same country but of different time periods. Before we discuss 
some of them it is useful to consider the basic transacting 


units in these tables. 


lnominion Bureau of Statistics, The Input-Output 


Structure of the Canadian Economy 1961, II (Ottawa: The Queen's 
Printer, 1969). 


2 (a) Dominion Bureau of Statistics, Standard Indus- 
trial Classification Manual 1951 Census Edition (Ottawa: 


The Queen's Printer, 1961). (b) Dominion Bureau of Statistics, 


Standard Industrial Classification Manual (Ottawa: The Queen's 
rinter, 603°; 
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An, Mindustry”™ or sector" is .accollection of individ- 
ual productive units which are grouped together on the basis 
of some common characteristic as for eramorenete basic material 
used (cement products industry); the purpose of the end product 
(household furniture industry) or the production process 
employed (metal stamping, pressing and coating industry). 

In the case of a firm or enterprise which carries on 
a variety of activities, there is a problem of dividing the 
entity into a number of homogeneous units suitable for statis- 
tical analysis. To attempt to define each separate production 
process or activity as the basic unit means, in most cases, 
adopting a unit which is smaller than that used by firms or 
enterprises for their accounting records of outputs and 
related inputs. 

The unit used is the "establishment," the smallest 
unit for which such accounting records are available. Typi- 
cally, the establishment is the factory, mine, store, service 
outlet, etc. An industry can be said to be a group of 
establishments which have sufficient common characteristics 
that they may be grouped together for analytical purposes. 

If an establishment produces two products, for example 
trucks and agricultural implements, its industrial classifi- 
cations depends on which of the two products represents the 
larger share of its gross value of production. If trucks 
represent the larger share, then the whole establishment is 
classified to the motor vehicles industry. Each industry 


usually produces several characteristic or "principal" 
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products; in many instances they also produce "secondary" 
commodities which may be principal to other industries 
(such as agricultural implements in the above example). 

The concept of the principal products of industries 
provides the basis for the link between the input-output 
industry classification and commodity classification systems. 
(The two systems are separate in the 1961 tables where the: 
number of commodities differ from the number of industries). 
In the 1961 standard Industrial classification system, the 
last three digits in the code numbers for commodities present 
a numerically sequential listing for those commodities. For 
a particular commodity, this part of the code number is 
preceded by the code number of the industry which is the 


1 This code was not used 


principal producer of the commodity. 
in the 1949 classifications where the number of commodities 
equaled the number of industries. 

As Table 5.1 of Chapter V shows, two classifications 
were used to define an industry, that of 1948 Standard 
Industrial Classification systems and the corresponding one 
of 1960. This double classification was necessary because 
in 1960 there was a substancial revision of the Canadian 
industrial classifications. Many establishments, for example, 


were redefined and/or reclassified. In compiling Table 5.1, 


particular attentions were paid in placing the reclassified 


lpominion Bureau of Statistics, The Input-Output 


Structure of the Canadian Economy 1961 (Ottawa: The Queen's 
1969), 187-236. 
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establishments into the correct aggregated sectors. This 
was not always possible, however, because of loss of infor- 
mation due to change in the definition of an establishment. 
The effects of such changes are difficult to ascertain. 
There are other difficulties. In 1949, the smelting and 
refining operations of certain companies were considered as 
being an integral part of the mining operation. As a result 
smelting and refining was defined to be part of the mining 
industry, and hence, flows Cf ores from the mines to the 
smelters were netted out. on the other hand, in 1961 
smelting and refining was defined to be a separate manufactur- 
ing industry. Although in the process of aggregation, 
smelting and veri rinG was included again in the mining 
industry to make it comparable to that of 1949, this inclu- 
sion is not a netting out operation and therefore the sector 
is not exactly the same as that of 1949. 

The 1961 interindustry flow matrix that is appropriate 
for comparison with the 1949 matrix of intermediate input 
coefficients is the D(l-u)B described in Chapter II. In order 

to approximate the 1940 table with the 1961 information, two 


assumptions have been made which are embodied in the formula 


above: 


lpominion Bureau of Statistics, Standard Industrial 
Classification Manual 1951 Census Edition (Ottawa: The 
Queen's Printer, 1951). 
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(1) the imported proportion of a commodity purchased 
by domestic industries and final purchases (excluding exports) 
is the same for each purchaser. 

(2) each industry or final users purchase a commodity 
from domestic industries in the proportion that the producing 
industries supplied the commodity in question. 

Neither of these assumptions were strictly adhered to 
in 1949. In addition, the 1961 estimates of the input-output 
accounts for Canada are only preliminary, in that some of the 
estimates have not been reconciled with the revised estimates 
of the Income and Expenditure Accounts which are being 
preparea.! 

The main conceptual differences in the construction 
of the tables is the case of international comparisons such 
as treatment of repair and maintenance and other services 
which were discussed in Chapter III. 

These points must be kept in mind when results of the 
comparisons are being analysed. 

For reasons of comparability, the flows in the various 
input-output tables used in this study are expressed in terms 
of "producers" prices rather than "purchasers" prices. 
According to the "producers" price method a consumer who 


purchases a bar of soap at a retail store is shown as if he 


lpyominion Bureau of Statistics, The Input-Output 
Structure of the Canadian Economy 1961, I, (Ottawa: The 


Queen's Printer, 1969 9. 


beasrowg ytibommos s 20 noidxogoxg betzognt ent ‘GYM 
(agzogxe paibuloxe) esesdozug tein? bas eetiseubnt oiteemob yd 
-qeestioxsg dose ot emse oft et 
yiibommos s sesfowwg eteey Isaii 70 yiseubai sdowse (S) 

piioubotq silt saat moisroqoxrg edd ak eetadeubat otieamob moxt 
_noitaeup ni ytibommoo edt beilqque esltugeubat 

ot baxedbs vidoitte sisw anoisqnuess eeett to tefsisl 
sugsuo-sugnt efits to sojemites [d0l oft ,moisibbs al .@bel nt 
att to amore sed ai ,yusaimilerg yi eis sbsas> 20% BsnyOODS 
estsmites boeivex oft d¢iw belinnove: need Jon eved astsmises 
pnisd exs doidw edavesvA siutibaegx’d bas amoonit eft to 
L bersqerq 

noisouigeno> edt ai aeonesel?iib [susqeonoo aism edt 
dove eanoeliusgiios Isnoitanzednt to seso edt ef elds? eft to 
seoivies tedito bas sonanstnism bus xiaqex To gnemtsett @5 
.IIL totqsdd ni beeauneid exew doltdw 

afd to esivesx metw baim ni tqex ed teum ajatog saedT 
-Ssevisas pated exs anoatrsqmoo 

atoisvy eft at ewolt odd ,ydilidsxsqmnoo to enoesez 10% 
amred ok besesetqxe ers youste eidt ni beau esldss sugsuo-suqnt 
.agoiug "“evoesdoisg" asdt redjs1 esoixg “aseoubotg” to 
ow temuedoo s bortem soixg “axusouboug" arit oF patbtO03A 


et ti es awore et exoge Lisdvet s ts qsoe to 18d. eeesdomwd| 


Jugau0- suger SsHT ,2aotselList2 to veers nolntmoa » 


252 
paid directly to the manufacturer the manufacturer's selling 
price for the soap and then paid to the transportation storage, 
and trade industry the amount of wholesale and retail trade 
margins, transportation, and other distribution costs. This 
method, in other words, show a direct link between producer 
and user and avoids the complications of tracing goods through 
the table by showing the various distribution channels through 
which they flow. Thus by excluding transportation and other 
distribution costs, which could vary considerably among 
different countries, the use of "producers" prices makes 
magnitudes of the flows in the input-output tables more 
comparable. Further, in some applications of input-output 
analysis the transaction values of commodities are interpreted 
as proxies for the corresponding quantities. Thus it is 
desirable that a dollar's worth of a commodity represent 
approximately the same quantity of that commodity in every 
part of the tables. This can only be so if "producers" 
prices are used. 

Another problem that must be considered when different 
input-output tables are compared is the treatment of com- 
petitive and non-competitive imports. The distinction is 
that competitive imports are similar to products produced 
in some domestic industry, while non-competitive imports 
(such as coffee or tea in the case of Canada) are not. 

Since separate information on use of imported and domestic 
materials in consuming industries is not usually available, 


it is convenient to allocate the competitive imports first 
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as an addition to the supply of products from the appropriate 
domestic industry, and then to redistribute them along with 
domestic production in that industry's row. Non-competitive 
imports can be distributed directly to the consuming indus- 
tries in a single import row. 

This is the way Chenery and Watanabel have treated 
imports in their study, and similarly this is the approach 
followed in the present study with the exception that all 
imports are treated as competitive. 

Another problem is what to do with unallocated inputs 
and outputs. Some unallocated figures are inevitable both 
because of incomplete data and because of inconsistent data 
sources. The input-output accounting relationships insure 
that the total value of unallocated outputs in all industries 
will equal the total value of unallocated inputs, but there 
is no necessary balance for a single industry. In a solution 
of the model such as in finding industrial linkages, an 
industry with a large unallocated input will generate a 
requirement, via the unallocated row and column for additional 
production from other industries with large unallocated 
outputs. In applying the model to estimate linkages it was 
thought better to eliminate the unallocated figures completely. 
As was mentioned in Chapter III in order to reduce the 


conceptual differences, in treating investment, between 


lu. B. Chenery and T. Watanabe, "International 
Comparison of the Structure of Production," Econometrica 


XXVI (1958), p. 488. 
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Norway and Italy on the one hand and Japan, Canada and the 
U.S. on the other, "construction" was treated as part of 
final demand. That is the construction column was moved 
to the final demand column, (a summary name which refers to 
a number of final demand items such as consumer demand, 
government demand, exports, etc.). The construction row then 
is moved to the value added section of the table. This is 
equivalent to saying that each industry does its own 
construction (i.e. construction is part of the total output 
of an industry). These transfers to final demand and value 
added sections of the tables were not necessary in the case 
of the temporal study since both the 1949 and 1961 tables 


treat "construction" a separate industry. 


Other Adjustments 

The industry of "finance, insurance and real estate" 
which has not corresponding industries in the other four 
tables has also been eliminated. The "service industries" 
sector in the Canadian table and in the case of international 
comparisons has been transferred to final demand since its 
composition consists mainly of education, health, community 
public services, etc. What appears in the four other tables 
as "service industries" is of entirely different composition. 
It consists of International Standard Industrial Classi- 
fication designations 513, 521, 384 corresponding to Canadian 
Standard Industrial Classification 602-609 which includes 


"electric light and power." Since the non-Canadian 
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classification does not include this last sector, it was 
necessary to aggregate the two sectors (electric power and 
services) in the Chenery-Watanabe tables. 

Similarly two other sectors in the Chenergy Watanabe 
tables, namely sectors 2 (shipbuilding) and 29 (petroleum 
and natural gas), are not distinguished in the Canadian 
tables.1 To make the corresponding industries more com- 
parable required aggregating industries 2 with 9 and 27 with 
29 in the Chenery-Watanabe tables. Similar aggregations of 
industries were necessary in the case of the intertemporal 
study in order to reconcile the two Canadian tables. These 


aggregations appear in table 5.1 of Chapter V. 


cine the 1949 Canadian input-output tables, industry 2 


(shipbuilding) is part of industry 9 (transportation equipment) 
while industry 29 (petroleum and natural gas) is part of the 
larger industry 17 (coal ining, petroleum and natural gas). 
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APPENDIX B 


BASIC INPUT-OUTPUT TABLES 


AGGREGATED IN A COMPARABLE FORM 
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INPUT-OUTPUT TABLE FOR THE CANADIAN ECONOMY, 1949 
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4 82 0 250 a ac oO 0 oO (0) 2) O (0) (0) (0) 4 (v) 033 2 h : 1 2 3 ° 255 ree piers seco 
0 oO 196 586 oO 0) i 4 Z : s ooo 1944 148 477 75 28 22 145 S.2 3909. 
3 497 948 1149 410 3441 625 932 eee cage oh? ere es ve ee 1208 See ae 6 7 3 1 3 6 0 39 abo Wires 
> Gi 5 5 215 2 4y 258 ee ; f at 107 50 132 125 AD) 199 295 Gros Seed 
3 18 2 40 203 25 240 50 ie BS 5S ae 2 a 5 AOS 1s 2 oo oF o 20 3 4 23 73 5oeg) le 
9 10 70 15 0 0 31 33 Bate Canna gaa an 2 e5 ~ ae 5 ve a ) 9 i) 39 ) Q ko -90.7 350.3 
10 3700 79 6 351 120 14 lls 300 ae ye 514 94 ee 2 5 S eel 0 ri) 44 o7 92 136 0) 120 433.9 500.7 
LL 13 21 7 0 10 33 33) io 1S Bo) alsa aes ai ie oh 1 (2a ilo 115 112 191 So 49 94 570 433.0 1053.3 
12 13 196 213 48 28 3, 03 E : ee ul ree 3 ee, ae ee) R) ) 4 ha OT 6 0 54 142.6 197.6 
13 0 10 09 29 5 16 3 15 5 4 oo ae 2S es hae : i 132 o 35 134 18 118 o 136 585.2 721.5 
14 6 158 2 87 r) ol 15); ce a Sa oe le 4B ee eS a +7 63 13 231 120 jie 52 210 240.8 457.3 
15 25 2 79 29 205 13 ere “ oe ore AO) 15 om 0) ZG ees oe 20 31 4o 5 _ lo 29 23) leeds SEU 
16 37 27, 29 (0) 43 91 50 a 5 43 5 Z 3 eee ooo se ay u o (e) 3 2412 0) (0) 1501 1269.9 aoe 
if; 47 Bem Sys 0 3905 o 8 Fi % 2 NG 328 > 22) oe 0 HU 4 24 44, 9 0 “20 v0.6 93.2 
18 0 0) 0) Co) 5 2 0 122 200 34 3] 49 os 102 : ie aS \ 2 15 Lov2 llo 149 151 194 129 37% Spe ite e a Bets 
19 15 49 113 469 33 133 Aa hee = 5 ; Bae oh 27 es Ss 73 st si 6) 1179 0 35 29 0 95 INS 7 ae 
20 0) 0) 7 ) ) 13 70 5 S 5 aia 1 a is =o 2 uh C) 2ol4 oO 5 20 0) Bh ae ae 
21 0 0 Co) 0 0 0 93 sf ee? Mes zee ie aa < ke Riess a bye 59 35 3 1316 20 A 355 Oo eee 2 
Qo 70) 130 253 fo) 343 Si 206 as ae ame ee ae ao = Bib) aide 42 155 New RYO) 524 2406 1911 246 253 1u3.4 Resa 
a4 32 45 45 9 30 55 50 54 os a 55 125 281 ol 1906 Bi 17 13 003 0 36 Sy 109 52 115 45.3 103.9 
ah 5 ) 8 0 2 OS. a 4 0) lo (e) dL 35 1 9 o 0 jee 
nierindustry ” 22 540 52 17 
ee (c) yay) setrtiees a a6 uae an 380 54 188 222 405 77 386 208 130 660 a 115 to 2 2 2 
Total Produc- ae : oe ae f vy) 250 22 es Jo02 482 170 
tion (X,) 592 Hy AN 102 Sf) | sya 117 Si), On aM Be > Heil 198 723 Se get) ase as N 2a 47 4 0 
Imports (Ms) 135 29 229 1 ney 110 29 203 32 135 34 143 26 25 105 7 su 2 ps 
7 Pe ee et eS, SRO eee) See Se 


Note: Data are based on the 1949 Canadian Input-Output Table. 
Dominion bureau of Statistics, Supplement to the Interindustry 
Flow of Goods and Services, Canada 1949 (Ottawa: Queen's Printer, 
1900). The $ Flow figures can be computed by multiplying each 
element of Coan n by the element of row 26 and column n and 
dividing by 10*. 
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RON RE Le (Table B.2 - Continued) GEMS BO = Grutawenty 


INPUT-OUTPUT TABLI: FOR THE. JAPASESE ECONOMY, 1952 
(Column and Row Totals im 100 Million ¥em) 


Vy), 
cera 3 ro” 
SSeS ee 
Using a i Et 


Sectors Total 
Produ- Inter 7 
cing mediate Final Total 
ae 2 ; , & Demand Demand Dem: 
PESTO ‘i = 3 4 2 © 7 5 9 10 nen 12 13 14 15 16 i? ia 19 20 21 22 23 2h (Ww) iba a 
Tg gee gg.) mR LAR) iL i ——————— ae ees a a 
1 866 ) 1 fo) 5? 0 0 0 0 0 O 0 n La ee? ES, TF SDs PS eee 
bak 22 2 2 = 3 0) (0) 38 S 10: m~ 
2 ie) 3R26 o oO 2 it 3 78 ) 18 ne 0 0 2 : . 25 Oo es 5 . . 2 © 19% 1173 979 
oe te G, a4 315 18 3 0 0) ) 0 0 ) 4 0 167 0 5 0) 6 9 6 5 338 - we 407 als 
eo o au o o O o o ) 0 0 ) 0 ) 226 o 3 ° 0 0 ) 0 5% chia Gace eS eee 
6) sul " rs 24 2 2 atu 2 ¢ 28 Q 0 1 0 21 1 es v o 0 0 7 89 3 Ser Ween | cei 
d 2) ~ a = = = FBG eae zs s OY Q alts = 
: el ae 3 : ee mus 499 381 935 54 200 395 72 531 526 440 4at = 4s 255 735 286 260 490 782 433-3205 15539 nie 
U 8 2 S52 5 ) A a = 
/ 2 552 45 ) 33 1 0) 6 0) 0) o 0) 0) 0) to) 45 i) Fa 5! 
3 (0) ) oO SL oO 208 ro) 1030 fo) 0) 0 y) 4 172 549 077 
he = (0) (0) (0) (0) s> i ., sre EU 
9 05 14s i L47 1 Pit 14 U3s8 AOL te) 30 9 48 ne as Bo Los as 7 ae iD me 0 33 1k47 1330 
10 5663 155 13 Sil 29 119 443 22 2299 3740 36 7 i? As 49 "5 32 Ae ue 42 3 63 442 o5s Ane 
11 20 2 i o o 57 35 2545 1 4O 1 36y Wi ag 5 a ES Be G ia 5 ok ee 2 Pi Soo | oa 
= Pewee 2 5 5 » fo} 3 2.9 Loz L1ot Reve: ae 
12 0 0 135 59 C7) 25 505 0 2707 5 5 A a aS oF e sae : _ : K SOOO Taha 
eB ee ee ee ee 
' = = 1 @ R A - ye a} = aA 
ae nae 10 55 ol 0 140 229 513 15 10 2 27 198 1239 19 i 9 Hee ie 1 20 47 ae 102 ers 1354 L270 
v; 30 Dut 15 oO = Ve; 195 Log E = Z ' A x: Pare ay ae a+ 27H 
We J o 12 5 5 a 25 a gees nan 17 e 372 WA sai 307 653 ee 220 93 357 260 274 L7L = 427 = 07S 831 
17 14 3201 1207 1M) S705 on Ee a 5 Bt 5 ) oo ; 2 138 (0) 9) io 5 3 2 87 ISL L9 299 1035 730 
is i 5 i fe 3 L 328 - 2430 \ 16 71 4YLG 541 13 nes io 5 5} 207 635 so 450 11902 fwiso 4234 
Me ee ae an) Maes eg iets cae eee ee a eo 0 ayes 0 0 OP bea 1 at 2 OP RELIEE Go tee 
20 ] O r® 3 5 io 2 Be D4 + Ve 447 Tee + 248 48 15 Sb ~ ey Llo 57 2, vo 120 Lk zo 1793 314 
Qi 0) ) o o o oe ees aey 2 . S3% P38 45 19 199 22 4 1 By - 2855 235 35 339 Dit meee BAKS a14 
22 ah 0} 135 14 2p S : 4 y ~ =39 ath 0 100 xo 0) © Pe 1050 () oO oe o sz 583 12 
2 o4 211 ust a5 129 poe 393 : ae ae ae i 507 18 452 3561 10 R y 17 © 3005 aU @ 1957 2440 483 
x a 37) ey om 7 ; mes m¢ 5 Sy ES = ga \ y ~~ > , ¥ 
ay 9 45 low ne Be Aeier) 925 e210 302 309 337 224 355 351 709) 1032 216 3US 41 290 770 NOL 1452 1559 5103 14908 9805 
2 525 105 5) ZI 2 50 G9 Las 22 293 2 0) Loo 9595 81 34 258 2557 12> 2233 2303 70 
Interindustry = 
Ae We) Bs Oi oi oe aay t : eee ‘ : ’ Z 
Oba We) 3 6 327 2004 one bos 0319 399 1545 yay 8877 2267 8044 776 1327 3584 568 Dis) 72 1199 1046 98 1457 4o22 4a5 
Total Produc- Se) 
LON (OX) Bo ike 307 55) =. RAS ee . = e ! ee F 
i 307 533 U7 +9 7035, 101280 830 2379 857 = 11372 3575- 11425 1485 1946 5853 1026 12347 2s) looo 2082 316 2319 = 14907 1337 
mports(Ms)27 3 = 1 o = é % 
ports(Ms)27 12 10 1938 15 445 5180 19 SI 1 33 61 4 2 9 : yh : = 121 oO bene 


Note; Data in this rauble are based on Table XI of H.B. Chenery 
and T. Watanabe, op. cit., Pp. 505-510. 
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TABLE B.3 


INPUT-OUTPUT TABLE FOR THE ITALIAN ECONOMY 1950 
(Column and row totals in 100 Million Lire) 


(Table B.3 - Continued) 


\soole B.3 Continued) 


u 4 
a4 x 10 
Devitt Total 


Sectors 
Inter- 
Produ- Mediate Final Total 
cing Demand Demand Demand 
Sectors z e 3 4 5 6 a 8 9 10 1 12 13 14 15 16 17 is 19 20 21 22 23 24 (sy) 
a 
1 264 0 oO 0 0 0 0 S 0 6 co) 0 oO 1 oO ry 6 0) 0 0 n) 2 2 ) 80 2420 =. 2700 
< 7 3101 0 0 0) 0 9 © 3 0 3 0 () 4 0 13 ~ 0) Oo oO f°) 3 + 0) 507 1216 iPass 
i olin a ee 5 é 3 ; 0 i 16 5 3 6 =e 289 0 73 a 28 t a zi 52 ) 1500 19841 21347 
5 0) 1 =. 1430 0 oO 5 . 0 0 2 0 0 . 3 S 4 Bae Q 0 0 ay 5 = 2 ie ee BAe 
6 295 280 392 139 498 498 162 541 77 302 198 194 498 522 323 296 Rete BL 917 277 103 251 122 158 3BLR86  =—-23202 Qu yx 
Z me 55 ° 302 9 (0) 253 Hee a 4 136 1 (0) 215 58 21 5 i ; ue x yi a 0) a pone 4053 
) 2 0) 0 19 08 4502 
ayneenn 38 2 @ 0 342 3h go Ag 6 7 1 0 i 5 3 0 0 2 0 0 o 0 419 Gon. ieee 
a 720 199 re) 1321 () 1 50 3595 1184 4358 aoe () 12 29 49 as . te) 1 (o) () 459 26 oO 6901 5151 912112 
2 © © iY o 6 ) ° 1891 2 () B 0) 0) 5 ) 0) r) 0 1003 482 4h 35 
tS 2 38 45 0 0 Oona 4242 1oL 0 1307 5251 52 2 6 a e v 0 209 0 9 o o Lae Cas 55a8 
ae 3 8 4 ) ) 10 120 293 ) 9 138 101 699 180 52 5 n v 0 5% P) 20 20 0 he 1517,-—Ss«1950 
Terns a a0 8 S a 112 zee ° i a4 13 0 2499 8 7 1 o o 27 0 say n) 0 ou2 3791535 
ae ai oe oe Q (0) 17 32 ae Sue er ae 161 418 189 3594 491 Lys 175 252 431 914 1992 130 447 5190 ane 7303 
oO 0 0) i ) 0 0 0) 0 4 ) Co) 0) 0) 0 re) O 0 9 944 
ne oe a 3957 ony e723 109 29 22 1eG2 1 Fe 120-3087 235 ees “ 16 14 144 53% 42 280 21150 = 9010—«430ic0 
= o) ) 2 ie 5 5 963 5 182 0 a 0 20 30 () Z 0 O 410 401 oll 
+ 28 2 59 4o4 5 1515 164 re 449 72 152 439 493 43 263 160 2s 125 159 201 103 197 175 377 1954 830 2314 
a - a 5 = 2x 2n > 9 at 
|G 3 0 a 3 Orn 0 3 ie aan roe eee LOE te y 3 5 fee 3 0 a i a 
Sea cane 33 9 0 0 0 re io 82 i 0 0 358 my ae s09 v By 6 0 © 885 0 0 778-255 ~——«1033 
an i oy} 298 160 290 1104 242 wish 221 199 154 402 508 303 774 325 arn us 415 Loze 224 4o7 581 1914 4o51 5897 10548 
© 17 28 (0) 2 405 30 32 35 45 18 124 726 4 95 6 5 il 6919 44 23 133 213 504 1554 -15 1539 
Interingustry 
Total (u,) 25 1764 1028 13727 57 7043 2657 1741 2412 505 8692 1766 3563 816 1023 4136 498 6524 33 1197 655 38 530 846 30 
Total Produc- ’ 
tion (x;) 20 2073 1761 20241 243 7395 2308 3755 42738 922 11816 3947 5080 1676 1428 6678 936 27269 Pits) 2553 1043 2h9 9385 10530 170 
“ 29 oF 231 331 30 4s Ly Naypat 
ea) ee Oe ween. | ok We ee ee 


Zi 
Inports(Ns)27 27 22 1104 36 (0) 298 225 133 226 538 ois 82 10% G50 8 Boy 
Note: Data in this table are based on Table 
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TABLE B.4 
INPUT-OUTPUT TABLE FOR THE NORWEGIAN ECONOMY 
(Row and Column Totals in Million Kroner) 


4 
4 


a 


Eee, 2s DUO} —_———_ OO OO OOO —QS—w—@Qge€—<—ce—e—e— a a ee ek 
oe he a na ae 
Using Total 
Sectors Inter- 
Produc Mediate Final Total 
F Demian em ma 

1 eS) 0 0 ) 55 o 0 o 2 27 © 0 0 0) 0 ) 5) © 2 © e) 0 21 ‘ 435 p 
2 143-3037 0 0 0 te) 8 9 ® 0 o) L 0 17 3 40 D) Q © @ ° 0) 0 3 156 Bas ee 
3 0) 0) 451 0 31 0 0 0 0 4 0 ) 1 (0) 81 ) 89 oe o 0 0 1 13 0 143 2440 2568 
ih 0 102 723 0 0 ) 0) 0 9 ) o) ) 0) (0) 2102 0) 29 v) ® 0 ) fe) 5 () 4o5 238 *26 
y) 9 9 403 0 Oe o © Pee : o ie 2 o 9) (0) (0) te) 550 0 0 e) 0) (o) (e} (0) Ae 106 Son 
6 269 434 161 4o1 24 734 617 782 BOE avs 453 382 604 365 352 199 422 sh) 643 439 115 268 463-2653 893 5641 48 
7 54 3 0 0 0 0 199 ue © 4 58 11 0) 0 0 7 “0 © ° 10 Oo) 0 2 0 a5 ot as 
8 ) 0 0 oO ) 0 ) 2087 ® 0 26 30 0) 0) ) 0) 0 ® 54 56 0 0 6 6 eS LG58 ae 
9 ) 226 0 0 te) ry) 0 135 ue o 27 22 13 3 ) 0) ) ® 0 0 m) 9 ll 0 29 117 SES 
10 3881 337 0 0 31 12 31 87 1007 4296 44 25 20 293 12 12 fits ») 9 2 0 45 5 5 S58 Ea eek ee 
11 0 ) 0 0 0 10 ) 419 o 8 1158 24 2 1 0 P) 0 0 0 23 0) ) 19 0 9k 911 TOGe 
12 54 108 yi) 36 (0) 14 175 2173 10 (0) ah 2gye} 2283 141 258 199 5 33 OF 254 86 200 44 159 126 504 792 oe 
13 0 3 49 2 0 6 0 Ae 2 2 ee 22 474 34 20 0 10 i MOY 5 0 26 24 0 oy 249 306 
ia 6 13 05 0 0 1g an 348 oO 1 141 102 LAS 1839 21 0) ls 3) ) 1 Oo 142 24 0 247 603 850 
15 12 318 590 99 0 25 381 11lo 450 204 82 7 195 117 1972 83 700 BOD 97 204 196 214 7 190 23 S38 Sts57 
16 0 0 0) Py) 0 ) O 0 ) eo (e) fo) Co) (0) 1 2483 ae 0 te) to} Co) 2 290 0 217 208 has 
17 SOM elOO2 um 291s Bsus} ) 0) Dee Oe Bete 0 3 21 1999 830 ) 14s 22 3 1 0 1610 30 0 ies; lou 2788 
18 ) 0 ho 0) Co) 1 ) my we) ) 3 63 962 1 12S ©) 2 7 78 lo ) 50. 12 ry) ++ 36 113 
19 24 255) 39 352 10 303 54 140 98 54 65 22 391 4S 204 28 50 i) 91 272 0) 247 85 0) 299 104 403 
20 0) 11 9 0 0 i 592 343 ® o 954 512 7 1 35 ae 19 v 3 4189 0 25 13 0) 320 337 657 
21 0 0 0 O° 0 fo) 0 0 0 0 ) 832 0) 0 9 0) c ©) o 1230 0) 42 0) 0) 132 91 22 
22 30 79 91 0 T5i 107 122 19 118 53 94 61 300 Ba 4 1038 B ) 1143 1 0) 2hoo 75 0 506 684 1190 
23 135 334 151 229 37 936 324 278 065 318 133 303 320 109 42 3808 159 129 301 318 323 300 2419 0 lylo 2843 4253 

Interindustry 

Total (U,) 25 246 241 1437 30 283 794 42 324 30 509 246 422 94 419 860 199 44s © 21) 311 8 644 1320 ial 

Total Produc- 690 Ss 

tion (x,) 26 502 390 2ho4 690 292 0534 131 “t To2 739 531 835 238 813 1299 421 20451 ou 43 439 37 1150 4253 32 


Note: Data in this table are based on Table XIII of H.B. Chenery 
and T. Watanabe, op. cit., pp. 514-516. 
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TASLE B.5 


INPUT-OUTPUT TABLE FOR THE U.S. ECONOMY 1947 
(Row and Column Totals in 10 Million Dollars) 


a, x 10° 
ch a I a ar ee ee ee ee 
Using Total 
Sectors Inter- 
mediate Final Total 
Produ- Demand Demand Demand 
auitare 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 XG 13 19 20 21 22 DSi 24 (wv) 
Sectors: 0 i aR ee ee ee eee —————— 
miter 2 0 0 3 0 16 0) 21 0 to) (0) 7 0 0 0) 0 ) ) 0) 2 0) 154 950 1134 
i 28 pee : 3 i oe 30 é 2 7 6 6 ne 5 S 0 Cy) 0 ) o 6 0 i221 255 376 
3 | Ie 9 SOR 0 458 22 24 ) 0 28 0 0 5 ) 486 1 12 ® 2 2 g wn 35 z eso ee 300 
4 to) (o) 30 72 30 tv) 6 te) ce) (0) (0) (0) 1 (0) 12 ro) 3 (0) to) to) (0) Co) 1 (0) 15 16 31 
5 0 0 258 ° 634 0 re n) ) ) oO 2 Oo r) 28 ry) 56u ° eo 1 o a0 1 ) Sa el 8h 535 
& 346 311 349 197 682 788 339 DEW 379 479 334 863 718 595 504 180 505 2238 1625 1253 262 748 52 104 1570 4992-6508 
7 160 42 8 330 “ 83 537 eg @ 25 ol 42 17 18 39 49 4 2 - ( 9 ee 20 > aie a0 ou3 
8 0) 0) 4 322 4 290 10 2138 ) 0 19 20 4 22 1 1 25 We 9 5 lo 0 151 14 549 1130 163 
9 16 135 2 ) 0 76 56 322 157 12 64 3 18 20 13 5 31 15 2 1 1 13 14 2 132 145 255 
10 2752 250 5 729 345 20 402 342, 1600 1894 26 5 86 150 64 38 22 2 : ae o8 ie © ee SAR a 
SN as) 0 4 50 2 95 145 1930 ) 32 LEOE 104 22 62 7 54 15 50 4 138 149 19 97 118 fA) SO) aI 
12 3 37 154 re) 2h 147 397 2303 91 6 1221 3093 106 210 118 1 24 207 136 255 202 2 4d 109 1349 zee eed 
13 r) i039 73 O ) 14 52 130 12 2 85 91 551 69 74 o 6 ae 3 <2 ae ae 35 2 Le aa ane 
14 o 64 30 21 0 38 104 22s 0 26 103 33 46-2194 36 1 37 1L 2 au 259 280 ee Ne anu #53 Gee 
5 WAG) 332 315 47 790 ol BNF 107 2178 742 172 88 252 98 2090 145 DIN 5S ai aS oie a8. 22) aoe Hell oe eS 
16 0 Pe) 12 fo) 0 FW 1 0 ) 2 8 4 0) () 12 1194 0 0 9 : ® ie 391 o) eae 25) peeks 
| BAS) 134 3880 0 4606 2 22 0 ) 1830 Ce) 0 oO 260 901 oO 2650 o a 0 ny) 13 15 oO 998 1100 4098 
18 0) 0 1 (0) 1 356 60 to) 13 0) 2 2 454 Co) 144 0 io 130 9 9 ay 25 1 2 54 cae 102 
I, 5 5 26 | alts) 1 ler 20 63 52 32 35 Fos | Ene aa WAG NO 22° eae ee, ee NMS sor oles Brit lool 
20 fo) 2 12 0) () 7 304 256 e) 9 484 331 19 4 125 22 ro) 1 @ DOoF My 13 3 aU 0. i oon 
21 0 0 3 ) ) 4 0 0 0 0) 2 233 2 0 40 O © 31 aes 2 ee 8 © a 5 note 
' s ies tes ~ BA 5 ; 9 12 (0) 3571 24 1 o18 162 780 
Dan 151 148 0 46 52 212 31 72 54 50 37 661 11 200 =: 1638 o 133 ae Be 5 aati iy see 
Bn is > Bee 1B) SRB) 2s) ge Ae So 295 ems ka RD GL (BE) LAGOON ee Oa ees ee SO EO) ieee ees 
Interindustry a: =9 4 5 406 1720 2 
Total (U,)25 627 213 2390 7 423 3240 240 1003 136 594 1196 1097 161 312 778 247 2030 19 720 39 16 72 52 
Total Produc- a 2 oy mate = 
tion (X,) 20 LID aye 3346 28 534 4374 670 1652 277 1097 2036 1914 408 740 1356 654 4000 ey) oe) 20) ul ce aan ips 
1 1) 


Note: Data in this table are based on Table XIV of H.B. Chenery 


and T. Watanabe, op. cit., pp. 517-519. 
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Total 
Inter- 
mediate Total 
Demand Demand 
15 16 17 18 19 20 21 22 23 24 25 20 27 28 29 30 31 32 33 34 35 36 37 38 (5) 
0.060 0.275 0.001 0.002 0.004 0.009 0.001 0.020 0.011 0.001 0.0 3.0 0.0 0.001 0.001 0.0 0.0 0.001 0.002 0.019 0.0 0.001 0.002 0.009 2051.20 3120.1 
O.0 0.0 0.0 0.0 0.0 0.0 0.002 0.272 0.141 0.0 0.001 2.0 0.0 0.0 0.0 0.001 0.0 O.0uL 0.003 0.001 0.0 0.0 (2) -{0) 0.001 PBisigaal Sarl 4 
0.0 0.0 0.0 0.0 0.0 0.011 0.0 0.0 0.0 0.0 0.0 D.G 0.0 0.0 0.0 0.0 0.0 a.0 0.0 0.0 0.0 0.0 0.0 0.0 91.805 128.9 
0.0 0.0 0.005 0.0 0.001 0.0 0.002 0.0 0.001 0.0 0.152 ORO ea 1.004 0.027 0.015 0.012 0.007 0.006 0.001 0.0 0.0 0.001 0.0 0.001 1209.700 2518.3 
0.002 0.0 0.003 0.001 0.002 0.0 0.001 0.0 0.007 0.0 0.033 O.0 4 0.001 0.001 0.001 0.0038 0.326 0.006 0.0 0.001 0.0 0.004 0.0 0.0 531.530 876.6 
O.OUL 0.0 0.001 0.0 0.0 0.0 0.0 0.0 0.003 0.0 0.004 ORs 0.0 0.0 0.0 0.038 0.001 0.009 0.007 0.0 0.0 0.0 0.0 0.0 112.530 8273.4 
0.001 0.004 0.001 0.061 0.0 0.0 0.0 0.0 0.0 0.0 0.0 U. 0.0 0.001 0.0 0.0 0.0 0.004 v0.0 0.0 0.0 0.0 0.0 0.015 343.460 1231.6 
0.014 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OF 0.0 0.0 0.0 0.0 0.0 0.061 0.0 0.001 0.0 0.0 0.0 0.013 WSF AO) OIUHGF 
0.015 0.0 0.002 0.003 0.005 0.001 0.0 0.001 0.002 0.0 0.001 we 0.0 0.001 0.0 0.001 0.001 0.017 0.0 0.0 0.0 0.0 6.0 0.005 O20) P27 
0.002 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OD) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.005 60.959 335.4 
0.003 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.001 0.0 0.0 0.0 0,002 390.910 565.5 
0.001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.008 59.003 461.6 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0 0.0 0.0 0.0 0.003 39.966 175.4 
0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.U0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0 0.0 0.0 0.004 49.115 435.8 
0.072 0.001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OG 0.0 0.0 0.0 0.0 0.0 0.002 90.704 274.6 
0.0 0.220 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 73-700 335.0 
0.0 0.0 0.022 0.031 0.005 0.003 0.016 0.0 0.0 0.0 0.0 0.002 0.019 0.002 0.010 0.001 0.6 0.002 0.003 0.003 0.0 0.0 0.0 0.010 223.300 339.5 
0.0 0.0 0.007 0,175 0.0 0.001 0.002 v0.0 0.0 0.0 0.0 0.0 0.0 0.003 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 65.129 295.3 
0.003 0.0 0,065) (02022) 0199 ose2n))  voos8 a nonoon 0.006 0.004 0.0 0.0 0.009 0.011 Q2002) 160,003) | 0n0 C.003 0.005 0,003. 0.001 0.0 0.0 0.004 630.740 884.1 
0.0 0.0 0.003 0.005 0.013 0.07 0.001 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0 0.0 0.0 0.002 0.0 0.0 0.0 0.001 123.540 1038.0 
0.0 0.0 0.0 0.0 0.001 0.001 0.023 0.003 0.001 0.0 0.0 0.0 0.001 0.001 0.007 0.0 0.0 0.0 0.003 0.0 0.0 0.0 0.0 0.0 48.430 300.3 
0.0 0.003 0.001 0.003 0.002 0.0 0.073 Oppnen 0.019 0.001 0.002 0.003 0.002 0.016 0.002 0.002 0.0 0.00L 0.051 0.001 0.0 0.001 0.0 0.002 621.950 1059.7 
0.055 0.070 0.012 0.016 0.019 O.O1L 0.019 0.003 OoIQy 0.165 0.002 0.005 0.003 0.024 0.009 0.023 0.001 0.027 0.010 0.008 0.0 0.001 0.0 0.010 999.010 2228.5 
O.v01 0.003 0.0 0.0 0.0 0.0 O.0U0L 0.0 0.003 0.004 0.0 6.001 0.0 0.001 0.0 0.0 0.0 0.0 0.0 0.001 0.007 0.0 0.001 0.065 376.870 874.8 
v.0 0.0 0.001 0.001 0.0 0.0 0.012 0.001 0.001 0.0 0.043 0.134 0.027 0.011 0.027 0.004 0.0 0.003 0.015 0.001 0.0 0.001 0.0 0.001 72.060)» 787/60 
0.003 0.003 0.011 0.007 0.003 0.001 0.049 0.006 0.007 0.004 0.020 0.106 0.056 0.040 0.086 0.009 0.006 0.013 EMO OHO) OA ACE OS OB) eB WO “Cee ole 
0.001 0.001 0.002 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.005 0.188 0.003 0.005 0.001 0.001 0.002 0.005 0.005 0.001 0.0 0.0 0.011 537.28 seine 
0.001 0.006 0.005 0.017 0.004% 0.015 0.016 0.001 0.003 0.002 0.001 0.003 0.008 0.02 0.007 0.003 0.002 0.006 0.000 0.001 0.001 0.0 0.0 0.010 aul S soe 
0.001 0.0 0.001 0.001 0.001 0.001 0.007 0.001 0.001 0.0 0.001 DOES 0.015 0.008 0.114 0.002 0.001 0.v01 0.032 0.001 0.007 0.0 0.0 0.010 ae sy aes 
0.001 0.0 0.001 Dei (OWL. (0),10) O.vo7 O00 0,002 0.0 0.016 0.003 0.010 0.011 C007 O.09%  O.@ 0.009 0.053 0.0 0.0 0.0 0.0 OI cane 12.3 
DE OW Osos) Dew | WOO Oo0Hl O02 O.009 wwlo 0.002 0,012 9.003 0.002 0.003 0.002 0.013 0.010 0.029 O03) 02025) 0.002 0.006 0001 0.00% edt Mae Bets 
0.011 0.0 ON — OOP OO On09dh Oar  O,wiw) 0.024 0.012 0.005 0.007 0.007 0.072 0.017 0.017 0.020 0.137 OoOss Wai _ ates eee Oa Cake ae ats 017.1 
AoE 0.004 0.003 0.002 0.005 0.001 0.003 0.000 0.004 0.003 0.005 0.005 0.006 0.004 0.003 0.007 0.021 0.007 0,001 0.020 On ORs O20: Saal ees 937.10 10624.8 
PGS 0,020 0.041 0.071 0.049 0.058 0.074 0.075 0.048 0.027 0.059 0.042 0.049 0.039 0.038 0.077 0.090 0.053 0.100 0.061 0.001 0.009 0.00 0.12 ae Sees: 
1.803 0.002 0.006 0.005 0.004 0.004 0.007 0.004 0.004 0.021 0.003 0.008 0.005 0.009 0.009 0.006 0.001 0.007 0.003 0.021 0.022 0.004 0,009 phan 769.09 aGaaIn 
ST OH WHO) O00} OA) OG) OnO% Ow  ©,.osm DAO  OnORG 0.008 0.005 0.006 0.006 0.031 0.008 0.02% Meee ee a ROE a TR CUa iim“ Cwoncre” \Mataae 1755.30 6552.9 
0.011 0.013 0.017 0.012 0.012 0.021 0.018 0.013 0.010 0.019 0.004 0.015 0.006 0.025 0.022 0.014 0.009 0.015 0.009 0.045 0.013 OOP Bae eel 4713.50 7358.3 
0.063 0.074 0.071 0.0586 0.056 0.042 0.051 0.052 0.054 0.081 0.078 0.060 0.054 0.103 0.062 0.107 0.017 0.111 0.041 0.089 0.058 0.027 0.061 13 0 
NS ET mn OP nn SS a a ee ee ee eee eee een 
1 ! 
=00.900 247.180 139.870 162.710 391.660 507.580 171.430 637.940 1161.000 360.42 369.100 14 .300 927.860 291.22 583.08 328.890 655.930 742.810 33122100 3422.100 234.830 393.87 1402.300 4164.800 
i) 
"74.600 935,00 339.500 295.300 884.100 1038.000 366.300 1059.700 2228.500 874.800 787.00 2&. .00 1945.200 648.60 1290.00 696.80 1242:300 1497.60 FOL7.100 10627.80 1123.600 1262.40 6552.900 7358.300 
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